MICHIGAN.

The following pages present the statistics of drainage
for Michigan collected at the census of 1920. The fig-
ures relate to conditions on January 1, 1920, except
where indicated otherwise. Drainage work done by
organized enterprises before 1897, when the present
county drain law was enacted, is not included. No
census of drainage has been taken heretofore, so there
are no comparable figures for previous years. The
data relate to the artificial drainage of land in farms,
and of other land that ultimately will be used for
agricultural purposes. The organized drainage enter-
prises may include areas of timber and other unim-

proved land not yet in farms. The statistics for
drainage on farms were collected in the general census
of agriculture, while the statistics for drainage enter-
prises were obtained in a special cenvass of those
enterprises. Since drainage on farms may be either
inside or outside an organized enterprise, and the
drains that each individual owner installs upon his
own farm may be either supplemental to or entirely
independent of the works installed by an enterprise,
the figures for the two parts of the drainage census
are presented separately.

Tariz L.—SUMMARY FOR THE STATE: 1920,

1Less than nnestent

ITEM. , Amount. ; Pa{ :&r}t of !

| 1 .

1 : '

DRAINAGE ON FARMS, j [
Number of all farmsin the state. ... oocvovrur e ieiiriieeineenenens 199, 447 100.0
Farms reporting land having drainage......o.vvieivroie i iire e eannnnnn 68, 948 34.1
Farms reporting land needing drainage. . ... .coiioiuiiiiiiriiiiieinenann 64, 310 32.7
FNIRES 6250 1 1 N acres. 19, 032, 561 100.0
Improved land in farms. ..o.voveieni oL acres. 12, 925, 521 67.9
Farm land reported as provided with drainage......ccoivaneneenen..d 8CY0s. ., 3,166, 632 16.8

Farm land reported as needing drainage. .oveeeeeceoaiccnrannaiaaes aCres. . 2.0%0, .,

Needing drainage only...... e acres. .| - B9, 818 3.0
Needing drainage and clearing....coovvriiniviiiiininiiiiinnnnn Jacves. f o 1,490,874 7.8
DRAINAGE ENTERPRISES. ; Ca
Approximate land area of themtate. ...l scres. .y 88, 787,200 100.0
Allland in operating drainage enterprises. . . ... ... ... ... acres. . 9, 729,171 26.4
Improved land. . ....ooonueacai. P ACTES. .| 7,189, 882 19.5

Per cent of all improved land in farma...o.ooovovmiiii i iiaaaiuy 85,8 ...
Timber and cut-overland... .. .ooviiiiiiiemaiiiiiiiniiiiann .acreg, ] 2, 185, 562 8.0
QOther unimproved land............. Meeeeneeserresnaasereenas ven BCTOS. . 851, 257 1.0
Swampy, subject to overflow, seeped, or alkali.............c.nunun. acres..| 1,020,207 2.8
suﬁergé a loss of crops from defective drsinage........c.eiliant. acres. . ' 692, 22 19
Improved land prior t0 drainBEe. .. cvv it e iii e nen s acres. 9, 046,618 5.6
pIncrease sinpce rad LT N acres. . '5: 135,739 14.0

Land in nonoperating enterprises. ... ...oooevmn ooty acres. 25, 508 5]

i Open ditches in operating enterprises............. . v-e...miles 16,142. 2 100.0
pe%ompleted...}).e?. .- g . er[mse .................................. miles 16,023.8 99.3
Additional under comBtrICtion. .vesve i iiaira e miles 118.4 0.7
Tile drains i era; I 1872 g0 o - - SR miles. 2,182. 3 100. 0
' nggnfe‘t%ﬁ.. . ting . terp ...................................... miles 2,173.9 99. 6
Additional under construction. . oevr e ccnene it e e miles. . 8.4 0.4
Total eapital invested in and required for completion of operating enterprises. .| $25, 048, 980 100.0
Ca, }i)tal invested in these e%terprines to Dec. 31, 1915).(_3 ................... 24, 683, 715 98. 5
Ad%itional capital required to complete these enterprises.... ... ... ... 865, 265 1.5

Average cost per acre when completed........ooooviiiiiiiiiiLl 257 |ieeieeinas

h of 1 per cent.
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DRAINAGE—MICHIGAN.

Operating and nonoperating enterprises.—-In most
of the tables that follow, statistics are given for
operating enterprises only. These enterprises, as
already defined, include both those which have com-
pleted their drainage works and those with such works
under construction; among the latter may be some
that had completed the original plan of reclamation
several years ago but were constructing extensions or
enlargements on January 1, 1920. The nonoperating
enterprises have a legal eristence. They may include
those that on the census date had completed their
plans, sold bonds to cover the cost of the undertaking,
and let contracts for the construction work, and also
others that had just been established and were still
subject to considerable change in area, plan of drain-
age works, and cost.

TaBLE 2.—~LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,

CLABBIFIED A8 BrrweEN OPERATING AND NONOPERATING
ENTERPRISES: 1920,
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Condition of 1and in enterprises.—The greater number
of enterprises was reported as organized to reclaim or
improve land that was swampy or too wet for profitable
cultivation. The smaller number, located mainly in
the southwestern part of the state, was reported as
intended to secure relief for land subject to overflow
by stream floods. Prior to undertaking the drainage
improvements, approximately 21 per cent of the total
area in drainage enterprises was improved land and
70 per cent timbered or cut-over, while about 49 per
cent was reported as being then swampy, subject to
overflow, or too wet for cultivation.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore, the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to

‘ , overflow, or land that suffers damage to crops, does
LAND, | CAPITALL » .
not show that the drainage improvement works are
) Por To Deo, 31, 1919. é ggi‘l' m&dequate.
t P
Acreage, | %08 s . ey |tequired | Tapre 4,—LaND IN ArL EnTEremiszs, Crassirrep BY CONDI-
total. AR e TI0N: 1920
total. | P ote, g .
All organized enterprises,.... 9,754,679 | 100, 0 |i$24, 686,720 | 160.0 | $537,045 OPERATING INTERFPRISES,
Operating enterprises.....oevesne 9,720,171 909.7 { 2 715 | 100.0 265
{th works completed...... ... ST 550 | 975 || 26,100,026 | 6.8 |..oorans Total oene
With works underconstruction.| 217,618 | 2.2 || 582,786 | 2.4 | 385 268 g L4
CONDITION OF LAXD, Works | WOIks || e
Nonoperating enterprises. ........ 25,508 0.3 3,014 | (0 | 172,380 per || come | URdEr B e
Acreags, | cent f| Bioted lstructionl| (aores).
1 The inquiry asked for the “total cost of the enterprise to Dec. 31, 1019, and * | ofall " | (acres).
for an “estimate of additional investment to complete.” land.
7 Less than one-tenth of 1 per cent. :
) . . .. | Allandin enterpriseS.m...e.....| 9,720,171 | 100.0 || 0,511,555 | 217,616 || 25,508
Location of enterprises.—The drainage enterprises in T E T T
. . . - » d 9 ARy b ] ]
Michigan are located almost entirely in the 47 southern Tl el 510,021 4600|1509
* » - - . cd ' "y
counties which co:anrlse ap proangt.ely two-thirds of Swamgy or subject to overflow. .| 1,020,207 { 10.5} 987,216 | 32,901 || 12,316
the southern peninsula, The division between the | Sufferingalos oferops.......... omash| 7. o76,B87 | 15,887 || 1,458

southern section in which a large part of the land
has been included in drainage enterprises and the
northern section where little drainage has been done
is remarkably sharp, as shown by the map on page 2.

TaBre 8,—LAND AND CApITAL INVESTED IN ALL ENTERFRISES,
Crassiriep By DraNAcE Basmv: 1920,

LAND, CAPITAL,
To Dec. 31, 1618,
DEAINAGE BASIN. | Per- y Addi-
cent peor | blonal
Acreage, Py cent required
total, Amount, of to com-
total, | Plete:
Al organized enterprises. ... 9,754,679 | 100.0 {324,686, 728 | 100.0 | $537,045
Operating enterprises........ccu.. 9,729,171 | 99.7 || 24,083,715 | 100.0 | 365,285
Lake Buperior. . . 18, 424 0.2 66, 781 0.8 [easvucans
Lake Michigan 3,037,203 | 40.4 ] 9,058,920 36.7| 74,83
Lake Huron.. 4,133, 145 | 42,4 || 11,948,500 | 48.4] 221,174
Lake Erie.... .| 1,640,339 { 16,8 !l 3,000,495 | 146 69,148
Nonoperating enterprises......... 25,508 0.3 o4 172,3%0
Lake Michigan.... 117785 0.2 2533l (¢ 80, 630
Lake Huron. . 6,065 0.1 482 1 , 500
Lake Erie.. ... 0. Tl 1688 (1) [leeseerencens]ene veee] 8,260

1 Less than one-tenth of 1 per cent.

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided and the part in each
county be considered a separate enterprise. In this
way 10,453 operating drainage enterprises are counted
in Michigan, from 1897 to 1019, with an average area
of 1,508 acres assessed. There are 4,196 of these
enterprises embracing less than 500 acres each, 5,970
between 500 and 5,000 acres; and 287 of 5,000 acres
or over.

The assessed acreage exceeds the land in enter-
prises by 6,037,307 acres, which is the amount of
overlapping. The land in enterprises and the assessed
acreage on each line of Table 5 refer to the same
enterprises. From the total area of each enterprise,
designated as the sssessed acreage, deduction was
made for the amount of overlapping with enterprises
organized previously, to determine the acreage to be
tabulated as land in enterprises.
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TaBLe 5.—LAND 1IN OrPERATING ENTERPRISES, CLASSIFIED BY
S1zr oF AREA AssmsseEp: 1920,

ASSESSED ARFA.
Land in

SIZE GROUP, enterprises Per

(sores) il pereage. |cent of
total.

All operating enterprises.......ccvveeeeovn.. 9,729,171 || 15,766,478 100, 0
Less than 200 acres 155, 089 1.0
200 t0 499 acres 907, 221 6.1
500 to 999 acres 1,849, 136 1.7
1,000 to 4,999 nores 7,902, 624 50.1
5,000 to 9,999 acres 2, 059, 220 3,251,318 20.6
10,000 t0 49,999 ACIB8. .o v ieviimmeircenrnorriaannan 199, 256 1,072,888 6.8
50,0000 99,999 BETES ... vevinorienrcre s 120,170 508, 205 3.6

Character of enterprises.—Nearly all the drainage
enterprigses in Michigan for which statistics are given,
except the few commercial land developments and
private undertakings by individual owners, are county
draing established in accordance with the provisions
of the general drainage law approved June 2, 1897 (act
254). That statute repealed all previous drainage
laws of the state, but drains previously established
under act 227 of 1885 might be completed under it.

The census did not undertake to secure information
relating to the drains established before 1897, in
Michigan, because the records regarding them were
very fragmentary or entirely lacking, except in a few
counties. The statistics do include, however, as
shown by Table 6, figures for drains established in
that year under the earlier law., '

The drainage law of 1897, as amended, provides for
a county drain commissioner to be elected every two
years by the qualified electors, in every organized
county in the state. This commissioner is to have
jurisdiction over all drains within his county, but
drains affecting land in more than one county are
under joint jurisdiction of the commissioners of all
those counties. Appointment of a special drain com-
missioner, in case the elected commissioner has an
interest in the assessment of benefits, is authorized by
statutes of 1901 (act 27) and 1917 (act 109).

An application for a drain must be signed by not
less than one-half the freeholders through whose land
the drain will pass. The necessity and public utility
of the enterprise are determined by the township
board or boards of the township or townships in which
the drain is to be located, after public hearing. Upon.
favorable finding, a survey is made by the drain com-
missioner or & surveyor employed by him, and if the
improvement is found practicable the commissioner
issues a first order of determination establishing the
location and dimensions of the drain. Appeal from
this order may be taken to the probate court of the
county, and an engineer appointed by the state
highway commissioner investigates and decides the
necessity and route for the drain, Land for right of
way is secured by release or by condemnation pro-
ceedings before the probate court. Damages are
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determined by three special commissioners appointed
by the court or, upon demand, by a jury. Fingl
order of determination is issued by the drain come
missioner when right of way has been obtaing
defining the special assessment district that shall he
the cost of the undertaking. The cost is apportion
according to benefits assessed by the drain commis
sioner and determined by him at public hearing,
Any township may be assessed for benefits to publig
health and welfare or for benefits to highways, The
assessments are subject to review by three disintes
ested freeholders appointed by the probate court,
The award of damages to each landowner is deducteq
from his assessment of benefits. Contracts for ¢on.
struction are let by the drain commissioner. - The
number of installments in which the landowners .she;ll,
pay their assessments is determined by the draiy
commissioner, who is authorized by an act of March
18, 1919 (No. 16), to issue bonds for not exceeding
10 years if the number of installments exceeds thres;
For a drain to be located or to affect land in more than
one county, application may be filed with the drain
commissioner of any county affected. Proceedings
are similar to those for a drain in only one county,
but are under the joint control of the drain commis-
sioners of all the counties affected. Also, the neces-
sity for the drain is determined by the drain coms
missioners instead of by the township boards; in case
of  disagreement, the state highway -commissioner
decides.
As originally enacted, the drainage law provided
for appointment of the county drain commissioner
by the county board of supervisors. The petition
for a drain then required the signatures of 10 or more'
freeholders of the township or townships, including
at least 3 liable to assessment for the drain. . .
Before 1909, the necessity for the drain was detear |
mined by the drain commissioner instead of by the
township board, and appeals regarding apportionment
of benefits were decided by that board. g
A few other statutes relating to drainage have been
enacted since 1897, which do not affect the character -
of enterprises as described. e
A law of June 20, 1885 (act 227), provided for
township and county drain commissioners, the former
to be elected and the latter to be appointed by the
county board of supervisors. The jurisdiction of the
township commissioners was limited to drains located
wholly within their respective townships and not
affecting land in any other township. The county,
commissioners were - given concurrentujurisdiqtiqn
with township commissioners for drains wholly within
one township, and jurisdiction over the other drais:
in the county. Drains were located upon ‘petii;?ion :
from five or more freeholders, at least one of whom
owned land liable to be assessed for benefits. The
drain commissioner determined the necessity and .
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location for the drain, apportioned the cost, and let
contracts for construction. Right of way was secured
by voluntary release or by proceedings before the
probate court. Drains located or benefiting land in
more than one county were under the joint control
of the drain commissioners for the counties affected.
This act was repealed by the drainage law of 1897.

The first general drainage law of this state was
enacted in 1839 (ch. 80), providing means for one
landowner to secure drainage outlet across the land
of an objecting owner through application to a justice
of the peace and payment of damages assessed by a
jury. An act of 1847 (No. 104) authorized each
board of county commissioners to appoint three drain-
age commissioners to secure the drainage of the
marshes and lowland of the county. The plans and
estimates for each project must be approved by the
county court. The cost was apportioned by the com-
missioners against the land to be benefited, subject
to review by three appraisers and confirmation by the
court. In 1859 it was provided (act 178) that the
drainage commissioners should make surveys for
drainage upon petition. from 10 resident freeholders.
These and other drainage laws were repealed by that
of 1897.

TaBLE 6.—LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,
CrassiFiep BY CHARACTER oF ENTERPRISE: 1920,

LANT, CAPTTAL.
To Dee. 31, 1919,
CHARACTER OF ENTERPRISE. ’ Addl-
A ot coatred
creage, icento Per req ¢
total, ' to eom-
Amount. c%zég ;)l plete.
All organized enterprises..| 9,754,679 | 100,0 || $24, 686,729 | 100.0 | $537,645
Operating enterprises....coaeu.. 9,729,171 | 9.7 || 24,083,716 | 100.0 | 345,
County draing. .coeeeuounuae 9 706, 8011 99.5 || 24, 4,34, 716 | 99.0 1 365,265
Laws of 1885, act 227, ... 53,273 0.5 21 0.3 leeriqezss
Taws of 1897, act 254..... 9, 649 302 98.9 24,863 A6 | 98.71 361,765
Notreported........... 4, 316 (1 6,271 &) 8,500
Commercial developmem.a 10,9601 0.1 199,600 1 0.8 fovieeens
Individua) ownerships.. 11 3201 0.1 40,600 | 0.2 fovciereen
Nonoperating enlerprises....... 25,508 [ 0.3 3,014 8 172,380
County drains, laws of 1897, 25 BOB! 0.3 3,014 U 172,

1 Less than one-temth of 1 per cent.

Drainage works,—The total works completed by
the drainage enterprises to December 31, 1919,
comprised 16,023.8 miles of open ditches, 2,173.9 miles
of tile drains, and 33.1 miles of accessory levees;
the additional lengths under construction were 118.4
miles of ditches and 8.4 miles of tile drains. These
figures do not include drains or levees installed by
individual farm owners supplemental to the works
of the enterprises, nor the works of flood protection
or levee districts that had not undertaken the con-
struction of ditches or tile drains. There are three
pumping districts for land drainage among the
enterprises in Michigan, which have completed con-

77479°—22-——34
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struction, The pumping plants are equipped with
7 centrifugal pumps of 62,000 gallons per minute
total capacity and are operated by steam power.

TasLe T,~LaND AND Carrran Invesrep v OreraTivg Exten-
prises, CLasamwizd BY Kmvp or Dramwace Works: 1920

LAND. CAPITAL.
Two Dec. 81, 1919,
KIND OF WORKS, Addi-
\ ot Samrad
Aeresge |cemt ol Por |TRGU
total, [| 3 to com-~
Amount. c%é; frf plete.
AlKIDAS. e cnnnirenans 9,729,171 | 200.0 || 824, 683,715 | 100.0 | 3365, 265
Open ditehes on 8,541,656 | BV.8 | 18,60K, K83 758 342,612
L ditches - 2,000 (&) 4 196,284 1 0.7 1.uooceuy.
I‘ le draing only . 31K, 514 811 2,270,188 8.2 18, 868
Open ditches ami tile drains.... 867, 101 8.9 3,838,360 | 14.3 , 185

1 Less than one-tenth of 1 per cent.

TaBir B.—~LaND AND Carrrar InvesTeED Iv OremATING ENTER-
PRIZES, CLASSIFIED 3Y Tyre or Draivace: 1420,

LAWY, CAFITAL.
To Dec. 31, 1919,
3 Addi-
TYPE OF DRAINAGE, N P‘f : vt
crenge. jcent of | per |Teauired
total o | 1o com-
Amount. joent of} “pci.?
All opersting &ntarprises AR R - B R ET N ‘524,683,715 100.0 | 8365, 265
Gravit wad 9,71 4TI 99,9 ) 04,513,276 | 90.3 | 366,265
Allds e by Jmm o Ll @) 22,138 0.1 ]........
Part gravity an artpumpmg 9,600 0.1 148,300 | 0.6 [.........
Total area served by pumps,..... 10, 100 [ (7 U | AP RN [
1 Less than one-fenth of 1 per cont.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table I, line 16 shows the mean depth
of branch ditches, which is a very crude indication of
the depth of soil drainage that may be obtained in
the enterprises as determined by the depth of outlet
provided for farm drains. The mean depth was com-
puted by giving each separate depth a weight in
proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the
occasional decimals were omitted in making these
computations. Depths less than 3 feet and those
10 feet and over were omitted, as it seered they did
not represent so well the average depths of outlet pro-
vided for all the farms in those districts; to include
both of these groups, computed as 3 feet and 10 feet,
respectively, would show the mean depth for the
state 4.2 instead of 4.3 feet.
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Tasre 9.—Lanp 1N OreraTING ENTERPRISES, CLASSIFIED BY
Averace Dreerr oy Branca Drrcaes: 1920,

DEPTH OF BRANCH DITCHES. Acreage. lgf‘t‘ octearll.t

All operating enterprises. 9,728,171 100.0
Lessthan 8fect...oovune.. .. 80, 345 0.9
3.0t03.9feet.. ... 472, 542 4,9
4.0to4.9feat..... 773,074 8.0
5.0to5.9feet.. ... 337,024 3.5
6.0t06.9feet.... 125, 383 1.3
7.0t07.9feat..... 115, 603 1.2
8.0to8.9fest..... 15, 500 0.2
9.0t09.9feet,.... 2,844 ]
10 feet and more.. .. 1,280 )
Not reporting branch 7,795,976 80,1

1 Less than ane-tenth of 1 per cent.

Maintenance of works.—For cleaning out, deepen-
ing, widening, and straightening county drains in this
state, proceedings are similar to those for securing
construction of a new drain, the cost being paid by
the land benefited by this work. The petition for
cleaning out a drain requires only the signatures of
five freeholders of the township or townships in which
the drain is located, one or more of whom shall own
land liable to be assessed. However, an act of May
10, 1917 (No. 316), provides that upon written re-
quest from one or more taxpayers on any drain the
county drain commissioner, where he deems that an
emergency exists threatening crops or property, may
expend not more than 10 per cent of the original cost
of the drain.

For cleaning out, deepening, widening, and extend-
ing a drain previously constructed in more than one
county, application shall be made, according to a stat-
ute of May 3, 1919 (act 162), by freecholders number-
ing at least 10 per cent of those assessed for construc-
tion of the drain and who shall be owners of land
that was assessed for the construction.

TaBLE 10.—LAND AND CAPITAL INVESTED IN OPERATING ENTER-
PRISES, CLASSIFIED BY METHOD oF MaNTENANCE: 1920.

LAND, CAPITAL,
To Dec. 81, 1918,
METEOD OF MAINTENANCE, Addi-
Per tional
Acreage. ctertt ?f Per |Tequired
otal. to com-
Amount. cfgtt of Plete.
Al operating enterprises....; 9,729,171 | 100.0 || $24,683,715 | 100.0 | $365,265
By district forces.......onveerns 3,200 44, 261 0.2 1,700
By contract. ..... .. 1,872,052 ) 19.2 4,768,980 ( 19.3] 38,984
Bylandowners.,. 9, 280 0.1 X 0.7THouol'n..
No maintenance p 7,243,624 | 74.5)| 18,781,212 7.1 , 303
Not reporting....ooiieiennannn. 601,015 8.2 819,772 3.7 38,118

1 Less than one-tenth of 1 per cent.

Date of organization.—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the drains were established by the county drain
commissioners, since there may be a period of a year or
more between the decree of establishment and the
beginning of actual construetion, and since the work

DRAINAGE—MICHIGAN.

of construction may occupy several years in g lars
district. It was not practicable, however, foy h,
census to secure data as to the time of the beginniny
or the completion of the drainage works. Under the
date of organization are tabulated the entire e
works, and capital of each enterprise, even incly é
any extensions made after the original plan of dramaée
was completed. :

TaBLE 11.~LasND 1N OPERATING ENTERPRISES, CrLASSIFES
Dare EnTERPRISE WAS ORGANIZED: 1920,

LAND, AREA ASSESSE
DATE OF ORGANIZATION, Per ‘
Acreage. | centof [| Acreage.
total, £

All operating enterprises......... 9,729,171 100,0 || 15,768,478
1807601899, . veviiiniinnrenenneanen 1,151,688 11,8 1,403,231
1600 to 1004, , . 2,703,584 28.4 3,848, 251
1905 to 1909 2,358, 660 24.2{ 3,888,383
1910 to 1914 1, 800, 1060 10.5 3,400,884
1915 to 1918 1,535,174 16,8 3,043,271
Not reported. 16, 985 0.2 27,458

Tasre 12,—CaprraL INvesTED IN OPERATING ENTERPRIBES
CrassiFIeDd BY DATE ENTERPRISE WAS ORGANIZED: 199

CAPITAL,
DATE OF ORGANIZATION. To Dee. 31, 1919. | A dditionsl
rtaqulr‘ed
Per cont{ 00L0L:
Amount, of total. plete’.‘
All operating enterprises.. _............,.. $24,0683,715 | 100,01 365245 ¢

2,017, 054
5, 724, 178
5, 543, 304
5, 315, 603
8, 013, 764

69, 754

TaBLe 18.~Draine anp Lzvess (Comerzren AND UnpER Co-
STRUCTION) IN OPERATING ENTERPRISES, CLASSIPIED BY Dire
LnTERPRISE WAS ORGANIZED: 1920,

DITCHES. TILE. LEVEES.
DATE OF ORGANIZATION. Per Per Per.,
Miles. |centof|| Miles. |centof|| Miles, |contof
total, total. total:
Alldrainsandlevees.| 16,142.2
1807 to 1809 1,637.2
1000 to1804. ; 4,542.3
1005 t01909.. 4,330.9
1910 to 1914.. 3,373.8 ¢
1015t01910.... b -2,2240
Notreported. .......... 34,0

Crops.—The principal crops grown upon the draing@
land in drainage enterprises are wheat, corn, and sugat
beets. Data were not secured to show the part Of
each enterprise planted to any crop, so the enterr
prises have been classified according to the principst
crop, and the total area of improved land is show?
thus classified in County Table II. No data weré
secured at the general census of agriculture to seps
rate the crops grown upon land drained ‘artificially
from those produced upon land drained naturally:
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Couxty Tasre T,—DRAINAGE ON FARMBE: 1920.

531

' Tae S1aTE. . Alosria, | Allegst, | Alpsna. | Arenac. Berrien. | Branch,
1 | Number of oll farms in the state or county... 196, 447 1 932 5,734 1,975 5,443 3,22
2 | Farms reporting land having drainage. . 66, 145 | ¥ B2 a 400 L8
3 | Farms reporting land needm;agrainag 4,310 || 2R £ B4l 174 1,308
4 | Farms in drainage and levee distriets. 3 | 4 369 F 95 506
LAND AXD FARM AREA. |
51 Approximate land area of the state or county.,cooeoooenn .o, scred. .  36,7R7,200 i 437, 760 | 373,760 364,160 | 818,080
[} Iland in farms..coverevrenranne . ...acres..| 10,082,961 131,388 | 436,616 | 153,720 826,600 | 308,805
7 Tmproved land in farma. . -acres. .| 12,005 521 48, 577 905 63,28 262,017 | 207,781
8 Woodland in farmMS. cveerenreeiinsenrciriscamssenannneares acres.., 8,217,000 32,098 | 46,84) &0, 32,633 27,128
] Other unimproved land in farms.....c.voevvveniinnn oo iores. | 2,800, 48,813 62,372 40,349 31,140 53,901
Farm land reported as provided with drainage................0cres..| 3,156,632 KIB | 26,646 786 23,802 42,281
Farm land reported as needing drainage.......cevvuuvonens ..-BOTES..| 2,070,387 11 16,399 19,738 28770 2,688 22,887
Drainage 00l¥. .o vovirmremeicieranecncrconessrananneen oo BTEE. . 574,813 §| 1, 882 B, 0 7,364 855 18,649
Drainage and clearing...... reerraruannes cevmnann ceeeeneecfiOres. 1,400,874 [ 14,817 18,784 | 21,408 1,801 13,088
Calhoun. | Cass. e | Clare Genesee.
Number of all farms in the county... 3,040 2,672 1,569 3,719 3,089
TFarms reporting land having draing 928 82 73 2,621 2,391
Farms reporting land needing drainag 1,067 158 578 1,074 2,020
Farms in drainage and lovee districts... 477 43 2 1,028 513
LAND AND FAEM AREA.
APgroximate 1and aren of the county....coeevvennet [P acres..| 443,520 | 315,520 1,006,720 | 372,480 65,440 | 419,200
Allland in farms..... sesranseeraresninn veunana-..B0708..] 407,058 , 991 185,202 | 186,681 342,500 | 868,520
Improved land in farms........cen.es wrenneneneaoBOTOS..| 301,566 ) 219,428 105,820 , 208,959 %A, 624
Woodland in farms....eeevuzereenravesuonscannnnnonnnsnnen -ACIBE.L 38,449 | 88,202 68,783 32,851 38,338
Other unimproved 1and in faImM8. .ucoveveevnrrrsnnennn-<. -BOTES.. 67,0431 29,263 10,549 48,180 , §600
Farm }and reported as provided with dralnage................ BOIea. . 30,837 1,768 3,82 123,106 | 161,008
Tarm land reported as needing drainage.....evscrserransnnsr BCIB8, . 28,105 3,803 28,840 37,843 , 353
< Drainage only..ceeeieneiioneas wrecsecrnrarannronnanunns - ROPRE,, 14,328 1,933 1,368 16,049 18,474
Drainage and clearing........ reanen PR t.. L 18,777 1,87 27,472 21,284 , 8719
Grand Hills- | Hotigh-
Gladwin, ;27284 | Gratiot. | e ough Tosco. | Inabelia,
1 | ¥umber of all farms jn the connty..... .- 1,452 1,725 4,0251 1,741 929 3,333
2 | Farms reporting land having drainage. 82 2, 134 17 1,701
3| Farma reporting land needing drainage........-.cco.. 843 332 1,974 225 429 1,085
4 | Parms In drainags and leves districts.....aseenen 461 10 73 2 44 1,118
LAND AXD FARM AREA, ‘
Approximate land ares of the county........ 3 582,080 | 652,160 | 548,560 ‘ 370, 560 , 800 | 360,080
Al land Infarms. .. cvvvrvsusunncscarnsoraronen 862,815 | 134,790 | 480,088 844,108 | 191,604 | 316,771
Improved land in farms. rtasresanarrrreasrnarnenn acres..| 78,001 | 113,852 1 251,826 | 288,071 | 56,798 | 363,584 260,608 | 49,678 1 211,812
Woodland in farms....oocaneennas rereras cerersrranmrnans acres..| 90,7681 35,000 38,100 | BS, 8121 38,687 34,877 ,020 ¢ 84,504
Other unimproved land In farms. ....cevevveernnsnran--.-8Cr88.| 50,860 1,33 632 | 41,554 | 22,1801 8B,717 45,527 85,301 1 70,488
Farm land reported as provided with drainagn............ ....Beres..| 28,007 1,001 | 127,510 1 127,028 | 3,654 B3,058 63,063 5,800 1 62,330
Farm land reported as needing drainage....... peeee.BOTEB..| 49,127 5,494 9, 4 38,048 | 13,880 | 43,450 29,905 1 97,224 02, 680
Drainage only. cevacineesrvrcerercmrcanees feerees PR Beres. . 63 1,082 17,352 660 | 2,680 12,878 798 12,882
Drainage and clearing..coeeanvmercaciennes tvremensramrensl acres..! 48,456 4,412 L6006 1 12,736 | 40,767 17,327 , (01 40,798
Kala- ’ Lecla- Mar-
Tnckson. | yoosne, | Kemt. | Lapeer.) “poy ahette.
1 | ¥umber of all farms In the county........ 3,544 3,161 3,614 1,847 846
2 { Farms roporting larid having dradnage........... ceasen 1,108 543 1,807 28 49
8 | Farms reporting land needing dralnage. .....cccivieririnaesane 1,835 442 1,778 252 378 157
4 | Farms in drainage and lavea districts.....coovnerevnviiinuonuancasas 253 143 7T favasnnenn 8 1
LAND AND FARM AREA,
5| Approximate land area of the CONMLY .. cevevereneenmnussrnny. 00708, | 452,480 350, 680 | 550,400 | 426,240 | 218, 820 a8, 353,650 | 1,196,800
6 Aﬁlandinfanns..........-............. reveamesasenensBOres,. | 411,677 | 311,934 | 469,924 | 305,082 | 165,309 a3z, 147, 564 88,
7 Tmproved land in {arms e reisvavassuneneaieres..] 205,871 | 247,005 | 352,740 | 291,708 1 90, 231, 85,202 27,944
8 Woodland In farms......... veenna 43,733 | 27,565 | 66,204 ,022 1 60,65 41, 41,233 43,140
9 Other unimproved land in farms....c.cvennes 92,073 | B6,464 | 50,980 | 61,204 | 13,017 &0, 21,044 17,266
Farm Jand reported as provided with drainage............. ...80Tes..] 81,2411 12,001 | 32,1581 5,678 €30 40 rird 850
Farm land reported as needing drainage..... R, .....8cres,.  B5,06% ) 13,000 33,4851 52,0051 14,799 20 5 B, 459
DIAINAZO ONIY. oo vvnsenenmrranaasseossvroremnna ...acres... 2LU 12,636 1 15,358 ) 1,008 14 146 898
Drainage and clearing..ccevenmneann creravamenzmosmens weeooBOTES.0 14,048 8,234 | 20,8491 36,6471 13,191 5, 8,119 7, 506




DRAINAGE—MICHIGAN.

Counry Tasne L—DRAINAGE ON FARMS: 1920—Continued,

Menomi- ; Missau- Mont- Mont- =
Mason, | Mocosta. | MO aidland. | S | Monreo, | o 20 moroenntey_ Mg‘taszlam'
T ———————
1| Number of all farmns 10 the CotMET eeen e ome et eee et eaeeseeeneeenns 2,011 2,676 2,108 2,163 1,359 4,108 4,493 421 2
2 | Farmsreporting land having drainage... 711 267 63 1,202 79 3,442 965 40 i
3 | Farmsreporting land nesding drainage.. . 822 1,255 1,858 1,449 524 1,870 1,890 242 (’1&3
4 | Farms in drainage and levee districets......... ettt 228 94 3 1,215 79 693 532 ...
. L]
LAND AND FARM AREA,
5 | Approximate land area of the cotmby.ee ovoeeooierieeiaana,. acres..| 316,100 | 365,440 | 675,840 | 338,560 | 372,480 | 866,720 | 463,360 | 359,040 | 3% 5
6| Alllandinfarms. ......o..ooooiiiiiiiiiiii o . 188, 428 981,574 | 222,853 | 202,027 | 168,710 | 318,845 | 306,333 65,212 | i B
7 Improved landinfarms........._........... 108,180 | 165,492 | 85,305 | 108,762 | 78,386 | 271,485 | 200,145 | 22,801 107'573
8 Wondtand Infarms.....oovenriiivinrennnas. 46,145 51,011 68, 063 29,809 28,030 30,245 54,081 26,811 38’830
9 Other unimproved land in farms 3 65,071 68, 985 64,356 64,204 17,115 72, 507 5,600 27:009
10 | Farm land reported g provided with drainage................ acres.. 19,784 4,823 1,079 53,870 11,100 { 201,397 27,289 1,407 0,18
11 | Farmland reported as needing drainage 28,640 40,111 | 53,321 72,0191 34,942 | 48,840 45,515 17,2771 o34m
12 Drainago Onl¥ e e e rveen e e ceeiceeceaeeea . 2,307 5,601 1,979 | 13,591 1,486 | 28,999 | 11,130 917 3704
13 Drainageand clearing. ..o i iaeaeaa ,333 34,510 51,342 58,428 33,456 19,841 34,378 16,360 19jm
Neway- Oak- Oge- | Onton- Roscom-| Sagi-
o V1 s | Oceana e agon, | Osceola.| Ottawa, | “E80E 'ng‘gvl St. Clat,
1 | Number of el farms in the county e e creiiir i icra i vavrvanneanes 2,836 4,035 2,857 1,281 17 2,810 4,206 267 5,143 4,10
2 | JFarms reporting land having drainage, 681 1,757 188 19 30 292 1,738 13 1,634 1‘359
3 | Farms reporting land needing drainage. . 1,000 1,648 43 573 111 903 885 125 1,221] 11
4 | Farmsin drainage andleveadistricts... ..o vinieiieeiiiiiiaan.n. 250 301 22 [ 83 411 8 024 58
LAND AND FARM AREA,
5 { Approximateland area ofthe cotnty..o.oovveieiniianeaaaao. neres..| 544,640 | 567,040 | 347,520 | 371, 200 | 853,120 | 369,280 | 361, 600 344,320 | 529,920 | 454,40
6 Alllandindarms. .oov.criiie i it et aeres 317,001 | 462,018 [ 231,030 | 166,463 | 80,170 | 259,130 | 308,872 | 51,349 | 429,649 395'921
7 Improved land in faTms. . oo aennncirerie it aenanas acres 167,559 | 340,567 | 150,118 | 67,052 | 25,025 | 147,382 | 238,248 | 10,419 { 317,270 311 49
8 Woodland In farms, cu. e, et cee e ce e i e ees acres 87,853 55,840 | 48,347 | 72,005 44,433 | 42,884 0,446 | 381,115 | 83,335 4 913
] Other unimproved land {n farms. .o oo cvviemoainnanaa. seres..| 61,670 65,611 | 32,505 | 26,416 | 10,712} 68,804 | 41,178 9,815 | 59,044 37;513
10 | Farm land reported as provided with drainage................ aeres..| 25,83 60, 741 5,176 2,177 510 7,354 | 71,682 586 | 90,120 | 126,07
11 | Farm land reported asneeding drainage 34,216 38,074 73 | 82,925 3,012 | 3L,451| 17,090 | 32,048 | 48,759 31’810
12 Drainageonly ... ....cecorenennnn 5,005 19,078 585 72 27| 4,205 7,067 | 2,011 19,853 0.1%
13 Drainage and clearin, 28,220 18,906 188 | 32,202 2,985 | 27,246 | 10,042 | 30,037 | 28,006 | 22,614
S8t. Shiawas- Van ‘Wash- - All other
Josoph, | Senilac. | “Ue o™ Tuscols. | grron | tenaw, | Weyme. | Wesford po A8
1 | Number of all faxrms in the county.. 2,436 5112 3,359 4,058 4,662 3,85 3,85 1
2 { Farms reporting land having dmg:lag . "1 :148 2: 107 2: 487 '872 1, 218 2: g7g ,sg; 12,%
3| Farms reporting land needing drainage, 161 1,242 1,555 1,979 594 954 1,038 511 2,11
4 | Farms in drainage and levee distrietS e iceoverrieerrrennneanans 17 728 74 871 238 237 742 21 21
LAND AND FARM AREA.
R m—— ) e g we) wma oo
7] imprvedlmdins. o Spos| unde| Spig| Ayt may) ol
dinfarms.........cooveeoan 8,286 30,333 1 5, 901!
9 Other unimproved land in farms. 27720001110 OO 65,828 | 34,768 | 56,177 )518 | 20,135 2805
10 | Farm land reported as provided with drainage 4,810 | 168,750 | 100,115 129,591 22,476 67,819 | 108,978 738 4,500
11 | Farm land reported as needing drainage 3,543 37,324 ,414 | 59,606 14,193 23,636 30,969 17,636 95,700
12 Drainage on}f e v era e reieneianan 1,896 9,196 25,794 20,313 3: 954 13: 271 zoﬁ 020 ’ 50 8,017
13 Drainageandelearing. ... ... ..o iiiiiiiiiiie 1,647 28,128 14,020 39,203 10,239 10,365 10, 840 17,132 87,002

1 No drainage on farms reported in Luco County.
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DRAINAGE—MICHIGAN.
Counry Taste IL~OPERATING DRAINAGE ENTERPRISES: 1920.

‘ Allegan,

o

Bay.

Derrien. } Franch.

LAND AREA.
Approximate land erea of the state or county..................6eres..
Allland In operating drainage enterprises........eveenesesan 80088,
Tmprovedland. ... .cc.ciaanenn. pesvsasnerenaenn

Ter cont of all improved land infarms.
Timber and cut-overland........co.ooaee.
Other unimproved land............... -

Bwampy or subject to overflow, in enterprises.........eoeneens acres, .
Suffering o loss of erops from defective drainage....
Asgegsed acreage....... iererresesaravererrensrarrens .

Excess over all land in operating enterprises............. .acres..

DRAINAGE WORKS,

Open ditches:
Completed...... R s s I
Additional under constraction....oovvveneeniiinnenn s, miles.,
Maximun completod in any enterprise. ....oeeeseceene..Miled,,
Maximum width at bottom of diteh 2., .o .coeeeviiiniannnn. feat..
Maximum of average depths of outlet ditches2,.............[eeb..
Mean depth of branch ditches2............. ceaesearanreeae .0oet.,
Tile draina:
Completed...ouverunueeiaanan PPN [OTOTRRRRS 11110 9

Additionul nnder construction........
Maximum completed in any enterprise.

miles. .
miles. .

Maximum size of tilez........ cemmearanne—. PR JAnches..
Accegsory levees and dikes:
Comploted..oueeenrenremnercenaaaairasireiacisasnannnaaas miles,.
Additional under constraetion....ve.veerevarcnannsiranaas miles,.|,
Pumping plants:
Engine capagity...... eabnrerecmen s PO horsepower,,
Pump eapacity......... .gallons perminnte,.
Aron 56rved DY PUIDS e emn i ivier v e e e e eaaaas Acres. .
Areg drained by open ditches only *........ eeereemmomaniennan acres., .
Longth of these ditches........... .mijles
verage length Por acre. .coveeseeercrreraneniannas PPN (111 2
Area having open ditches and levees ..o onniiiiiaiioanns AcTes. .

Length of these ditches........... .miles. .

doat.

verage length per acra..

Tength 0f 3CCE3S0IY 18VEBS . 1 vavsrenssernensonsrnsnnsnnnsn- miles..| a1
Area drained by tilo 00y 2 .. civrereiiierrinrrarrrrrrn e 0768, .
Length of these tile_...... ...miles
Average length peracre...... PO [, ... feet..
Area drained by open ditches and tile®........ PR 4CTes. .
Length of these drains . .miles..
Average length per acre.......... seeersemarraveanaaanans feet. .

DEVELOPMENT OF LAND,

Improved land in operating entorprises, 1620.. ..
Improved land prior to drainage.....

Inereaso sinee drainage.......

Per cent ofineresse® .

Per cent inereaseisof allimproved land in farms, 1620.........

Timber and cut-overland, 1920. .. .uvveeremrcrmareenceamanns acres, .
Timber and cut-uver land prior to drainage. neres
Decrease Sines drainage. ... ..coemaives Beres
Porcent of QECIeaSe. ... .ccvvvvierrrrraersoramacsrmmersoienans
QOther unimproved land, 1920........ [ 8eres
Other unimproved land prior to drainage aCTe3
Decrease sinee drainage. c........oeee acres
Porcent of (1CCTERSOM . m v vnreeunnrasreennn R,
§wampy or subject to overflow, 1820........ freerrrnecnemanennn ACTRS. .
Bwampy or subject to overflow prior to drainage...... BELeS.
Decrease sines drainago, «oe.iieeen-- vesrenannane ven arres
Per cent of decrease..... trenrcmrseneaunsnsnas Chearaerennienean

CAPITAL INVESTED AND COST PER ACRE.
Totsl capital invested in and roquired for completion of operating

enterprises........ eassranamsernaces tavenseneressinanannan ollars, ,
Capitalinvested in these enterprises to Dec. 31, 1919...... dollars. .
Additional capital required to complete these enterprises. dollars. .

Average cost per acre when completed. .............. dollars. .
Entorprises constructing open ditehesonly. ... ovoevnnnennn. dollars. .
Average cost per acre when completed....... -.dollars. .
Enterprises constructing open ditches and levees... dollars. .

Average cost per acre when completsd.. ...
Enterprises constructing tile drains only ..
Average cost per acre when completed.
Enterprises constructing open ditehes and tile draina .
Avarage cost per acrs when cormpleted......ovoeeinne. dollars

CROPS,

Improved land in enterprises reporting—
‘Wheat a8 prineipal crop on drained land. .....oovvnnieians
Corn as prineipal erop on drained land.. ...
Bugar beets as principal crop on drained land
Peas and beans (dried) ag prineipal crops on drained land
Hay as principal crop on drained land
Vegetables as principalerop on drained land
Potatoes as principal crop on drained land
Qats as principal crop on dralned land.....
R{w:/c as principal cro{) on drained Jand.......
Other ¢rops as principal ones on drained land. .

Not reporting principal erop on drained land............ Llacrs.. |

38, 787, 200

-| 15,768,478
6, 037,307 |

633, 120

312,915
28, 843
1.3
14,072

283, 520

241,501,
160, 748

50

9,740
1,013

21

(9
32, 508

Calhoun,

443, 520

262, 397
191, 570
63,

]
36, 550
24,271

Cass,

315,520

04,027
44, 872

0,
5,074
14,083
3,213

§
i

CERVETTTRY

301,173
445.4

425.9

1.4
G0

1L

4.2
1.1

omeemeann

aefmmrnsvonnn

226,106
205, 9
4.8

2,281 6,971 320
5. 38,4 6.5
2 2.9 8.3
9,461 4,000 19,321} 8,165
2,202.2 20, 6.0 5. E3
13.4 16,4 7.9 15, 13.8
,
7,182,352 | 191,570 | 44,870
2)046,613 2977 | 36,411
£,135,739 | 180, 294 1450
25091 D6.5|  S.7|  gx2i B4l HB] W6 ... 3.2
62.8 3.0
36,550 | 5,074
185,308 | 12,748
148,798 2600
0. 0.2
24,277 | 14,088
84,772 | 14,573
40, 465 780
2.5 5.3
38, 350 3,213
763, 010 84,5 | 16,787
4 46,345 | 13,524
6| b7 £0.8
2
25,048,090 1| 416,121 500,910 421,011 | 158,703
24,683,715 | 414,461 500,910 421,011 | 150,293
365,266 || 1,660 .
i.33
19,041,495 | 336,987
b,o3 1.28
176,288 [lensranrenaler
- S € |
b6 RYENN
7.18 | 2,60
3,544,145 1| 22,991
2.43

509

9
s [
-1 t.

i3 §28
27,674

1 Office estimate; the reported figures exceed the improved acreage in all farms In the sounty as determined by the census of agriculture,

2 When works under eonstruction have been completed,
3 Additional area reported under “open ditches only,’

< The raported figtres have been reduced by the same a

s Per cent not shown when more than 1,000

r
creage as the improved land, 1820,
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DRAINAGE—MICHIGAN.
County TArLE IL—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

Genesee.

COMmI DmE -

yd

LAND AREA.
Approximate land ares of the county.....coeeeeieiiiiiiiaaoos B0Tes. .
Allland in operating drainage enterprises. .. .covoevveveaeoannn acres..
Improvedland. . ........coeoniiaianiann.. <. -B0reS..
Per cent of all improved Jand in farms....o.oviivvniniinnnns
Timber and cut-over (and.....cociiiirvarniirsreniininnes acres. .
Other unimproved land........... PO, PR, PR acres. .
Swam}')y or subject to overflow, in enterprises.................
Suiffering a loss of erops from defective drainage.

As3e55ed ACIeREe. . vuevnsanananns S .
Excess over all land in operating enterprises.

DRAINAGE WORES,

Open ditches:
Completed...... sertesmicueines teures oee
Additional under construction... ...

Maximum completed in any enterprise..
Maximum width ot bottom of ditohl.........
Maximum of average depths of outlet ditches?

Mean depth of branch ditches2...vivvviiiiieriinniieinnnns
Tile draing:

Completed.....ooo.a.s N D

Additionnl under construction. .. .....

Maximum completed in any enterprise. ST

Maximuomasize oftile 1 ... ... chi
Accessory levees and dikes:

Completed. .. ooovee e iirierieira s i

Additional under construction.......ooveiiiiiirniiiaiiin miles_.
Pumping plants:

ingine capacity...... eneurabavematacnenasteaosns ..horsepower..
Pump cepacity........ .gallons per minute. .
Area served DY DUINDS cenueaeniniiinnsiiinunes tenraniees L8CIes. .

Aren drained by open ditches only !
Length of these difches. ...
- Average length per acre,

Area having open ditches and Jeveeg ..
Length of these ditches.....coveenen
verage length per ac:

Length of accessory levees..

Area drained by tile only 1. .. o et
Length of these tile........... ..
Averagelength per aere........ prrmeeaaen ereearessenenn feet..

Ares drained by open ditches and tile! ...... rertecnsesinianan acres. .
Length of these drains......c.u.nue i
verage length per acre... oo coaveiaiiiiiaanan

DEVELOPMENT OF LAND.

Improved land in operating enterprises, 1020
Improved land prior to drainage
Increass since drainage..,..

Percent ofincrease®........... bt sasasssiasenesnins
Percent increase is of all improved land in farms, 1920
Timber and cut-over land, 1020..............
Timber and eut-over land prior to d

Decrease sinca drainage.
Percent of decrease

QOtherunimproved land, 1920......... Ceevaaes
Otherunimproved land prior to drainage.......
Decrease since drainage acres..|.
Percent of decrease

Swampy or subject to overflow, 1920
Swampy or subject to overflow prior to drainage......
Decrease since draingge..e........ ceraarenees
Per cent of eerease. «coeetieviiniinairaiiiieeramcaaaaneraan
CAPITAL INVESTED AND COST PER ACRE,

Total capital invested in and required for complstion of operating

onterprises........ rareveanemsraanen heereisaroasas ceaves ....dollars..
C?i_tulinvested in these enterprises to Dec, 31, 1919..... dollars..
Additional capitalrequired to complete these enterprises. dollars. .
Average cost per agre when completed........_...... dollars. .
Enterprises constructing open ditchegonly ... .. frererenanes .dollars. .
Average cost per acre when completed........ dollars..

‘Enterprises constructing open ditches and levees.,
Average cost per acre when completed.
Enterprises construeting tile drains only.. dollars..
Average cost per acre when completed dollars. .
Enterprises constructing open ditches and tile dreins. ... ....dollars..
Averags cost per acre when completed...................dollars..

CROPS,

TImproved Iand in enterprises reporting— .
‘Wheat as princi]gal crop on drained land................. .aeres. .
Corn a8 prineipal erop on drained land............

Sugar beets as principal erop on drained land..............acres..
Peas nnd heans (dried) as rinci(fal crops on drained land .acres. .
Hay as principal erop on drained land.....................

Vegetables as principalerop on drained land......
Potatoes as principal erop on drained land........
Qats as prineipal crop on drained land...... reeeae
Rye as principalerop on drained land............
Other crops as principal ones on drained land.......
Not reporting principal crop on drained land.... ... .....

dollars. ..

419,200
188,943
136, 149
6.7
52,443
351

124, 607
209, 2
11.4

15,420
57,4
19.7

48,916
123.3
13.3

aresreny

~savennis

95,30
1h.4
&

130,149
30,0925
96, 224

211,0
33.0

52,443
148, 432
95,989

64.7

706,817
704, 672

1,246 1.

574
202,735

.35

i ‘When works under construction have been completed.

* Per cent not shown when more than 1,000,

184,38




DRAINAGE—MICHIGAN.

Counry Tasie IL—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

oAl DTSN

oy
|=2-

‘ Huron.
LAND AREA, T
Approximate land ares of the COUNLY....oovvieiiiiinininnnns, BUTEB. ‘ 548, 560
All 1and in operating drainage enterprises..voveerneneianaas, .- | 450,519
Improved land. . ........ e erp ........... ha .14’.%?’ ‘?‘1[;
Per cent of all improved land In farms. o 9.4
Timber and cut-over land..... eraveenn v | ,
Other unimproved land......... crereran ramem e e aaeavaias aeres, .l ;

EWS!H{JY or subjont to overflow, in enterprises
Suffering o loss of crops from defective drainage
Aus05500 BETEAEC. < v v rrrarnrranarmnas ceeenane

Txcess over allland in operating enterprises

Tonla |

Tsabella,

Lapeer,

ot
o,
s

are

270,360 |

256,080

07, 034
10001
B3, 3

05, 453

420,240

238,935
57.7
)

23 480
45, 033
121, 413

. DRAINAGE WORKS,
Open ditches:

Completed...... werremarans
Additional under construction. .
Maximum comploeted in any enterprize
Maximum width at bottoni of ditch s, ,....,.
Maximum of average depths of outiet ditehes
Mean depth of branch ditches 3.
le drains;
Completed. .ooaviinciniieninn
Additional under construction. .....
Maximumn completed in any enterpr!
Maximum size of tile 2
Acceessory levees and dikes

Til

Pumping plants: |
Lngine capacity....
Tump capacity..... r minute.
Area served DY DUIIDS . o e ivme it iieenraasesanmenans a0TES .

Area drained bﬁ open ditches only 2
Length of these ditehes.......
verage lenpgth per acre. ...

Area having open ditches and levees ?
Length of these ditchos........

Average length per acre

Length of aceessory 1evees....cieeeenes

Areadrained by tlleonly ¢, ooiiicrnnoooot
Length of thesetile..........
Average length per aere...ooeereconnnns

Area drained by open ditches and tile 2.
Length of these drains. .........
Average length Deroere. . .oveeecreecrennn-

221,083
4.4

4.9

32,346
57
2.4
32,769
2.1
10,0

125,417
137,38
5.4

33,218
1458
.3

133,380

6.7
1.2

ey
Bng
[wES R

POy

o
Iy mé RO

X
PN

o 5
5 Eup
5"'—‘”

0

1
0.2
0.2
L6
8

-

DEVELOPMENT OF LAND.

Improved land in operating enterprises, 1920. ......
Improved land prior to draingge.......c.cveernss
Increase since drainage..... e
Percent of increass
Per cent increase is of allimproved Jand in furms, 19

Timber and cut-overland, 1920............. fevearatannrenn
Timber and cut-pver land prior to drainage...........ovvoen
Decreaso since droinage.......veeeen deverrenenes
Porcent of decreast. . vreviareiearaneneean N 83,2

Other unimproved land, 1920...... . .cvreennaneennns [ acres
Other unimproved land prior to drainage.........ooooeieennann ACTVS
Decrease since drainage........ enamenesnsaaseesenasinannts acres
Per cent of docrease..... e ererreamsaccesaesreenarasrasnranenan

Swampy or subject to overflow, 1820.... .
Swampy or subject to overflow prior to drainage. ............... J:13 o
Daecrease since drainage........ wrereenen e BOTES, L
Parcent of deereass. comeemeacsenen Pvrreer e naaaen [

7, 295

430,215

i

208,743
162,179

85.9
25, 258
124,366

99,1
.

CAPITAL INVESTED AND COST PER ACRE.

Total eapital invested in and required for completion of operating
enterprises. ... oy Ceiinenrnsenanasts crammrane e v....dollars. .} 1,211,574
Ct:jpitalmvesmd hese enterprises to Dec. 81, 1019. ..Gollars, .} 1,180,924
Additional eapital required to complete these enterprises. .doliurs.. 31,050

785,943
785, 043

256

163,750
L

197,453
17

573,742
566,317

7,

2,41
521, 872
2,83

I

5.83

38,915
3.00

Average cost per acre when completed....cuveaussnn..dollars.. 2 82

Enterprises constructing open ditches only....c... eennmeansen Jdollars, .| 1,211,974

Average cost per acre when completed.......... venennnnneogollars., 2,82
Hnterprises constructing open ditches and JOVOEB.arsransnrnao-QOlBLS, oarianns

Average cost per sere when completed. ... crasenaes wranrne dollars..
Fnterprises constructing tile draing only...oeeeermueeacinsnne .Qollars..

Average cost per acre when completed. ...oooooevenens v..n-tollars. . weinen
Enterprises constructing open ditches and tiledraing. ......... dollars. .

Average cost por ncre when completed..couusseennienues Lodollars. ..ol

CROPS,

Improved land in enterprises reporting—

Wheat as princlrfal crop on drained Jand. ...oovuanennen

Corn a8 prineipai crop on drained 18nd. cooueennenovenees

Sugar boets as principal crop on drain land. .. coeereiansnn o

Peas and beans (dried) as principal crops on drained land...

Hay as principal crop on drained land........ errenannareaees ac

Vegetables ss principal crop on drained land...oocenernnneas

Potatoos as principal erop on drained land........ vesnnrnmnnn

Oats as prinicipalcrop on drained land... cevnarneanes Cred. .

Rye as prineipal crop on drainedland......ooeueee [ acres. .

Other crops a5 principsl ones on drain JE:5 11 S

Not reporting prineipal crop on drained land. ....voevveeeee

108,308

1 Offico estimate; the reported figures exceed the improved nereage in all farmg in the county ag determined by the o

 When works under construction hava been completed,

# Theteported figures have been reduced by the same acreage as the improved land, 1920,

ensus of agriculiure,



536 DRAINAGE—MICHIGAN.
County TasLe IL.—OPERATING DRAINAGE ENTERPRISES : 19020—Continued.
e ; s
- Manis- § Missau.
I;?&a:- I;Ig;lﬁ‘g Macomb,! teo. | Meson. | Mocosta. Midland, | ™5 W™ | Monros, ﬁﬁg.
—
LAND AREA. .
1| Approximate land area of the county.............. s acres..| 475,520 | 368,620 | 302,080 | 359,680 | 316,160 | 305,440 | 338,560 | 372,480 | a6, 720 163,31
i 1 6,360 | 12,1928 | 26,333 | 23,500 | 326,600 26,802 | 251
2| All1and in operating drainage enterprises B T % | Rouse | ogas | 18481| 21,563 | 100910 | 10388 | ourony T
4| Peorentofaiiimproved laid i ba| tes| gne| Cel| drol Tisol il das)|” | Ui
5|  Simborsnd curoverlend........ 0| | Sas || VLA e Bt I
OF UNITNPIOVEQ 1800« -« nvvsssnvrnsemenensrnsnnssnsss JBOTES s |en e rnnns , 545 | 208 [....o.... PP R .l 4 1
7 | Bwampy or subject to overflow, in enterprises .acres..| 80,108 23,719 | 21,178| 4,047| 0,458 4,584 | 89,842 8,228 | 25051 gy
8 Suﬁer&y a 1uss]ofcrops from défective drainag .acres. 27f 823 | 42,638 206 | 2,000 é, ?g’g 3%, g?g a5 %52)8 2%5, ggg 563' 281 13:9%
91 Assessed 80reRgB. ... h ittt m et a e 568,882 | 240,607 | 303,572 | 12,128 | 2 o S - 53 88 1582 | 205,16
16 FExcess over all land in operating enterpriges ..| 208,347 | 36,186 | 47,213 1......... 2. y , 313, 595 5048
o diteh DRAINAGE WORXES, =
en ditches:
11 P Completed. ..oueieneeaa e, reeeerareaes miles..| 465.6| 245.2| 348.2 68’; 627.8 | 241y
12 Additional under construetion. «o. o veeeoeeariieerrnanyenn-- miles. . 0.3 0.4 7 Ll
13 Maximum cornpleted in any enterprise..........oceoeeenonn miles..| 10,9 10,2 .0 1891 "of’s
14 Maximum width at bottom ofditeh . ..., . P TTPTp. vesreens Teet. . 15 0 p 2 25 1%
15 Maximum ofaverage depths of outlet ditches?........... ... Jeet. . 10.0 8.0 5 g 10.0 T8
16 - Lg:nixi]depthoibranchdxtches e nnautsioniaiisareesaeriaras foet.. 4.2 3.4 B CETRC PRI 38
Tile 5
17 m 233.3 2.1 03| 1|
18 Addltional under construction...... .miles 1.9 0.3 A
19 Maximum completed in any enterpr miles. . 3.2 4.0 0.2 2,8 20
20 Maximum size oftile2............0. inches. . 32 4 156 20 1
Accessory levees and dikes:
21 mpleted. ....ccoieiiinnna.
22 Additional under construction..
Pumping plants:
23 Engine capacity....
24 Pump capacity. ...
25 Area served by pumps.
d an ditch 2 e rierernnrraenaenneene, .. .8C88. .1 108,117 | 153,527 1 216,800 | 11,352 | 26,202 | 22,288 | 286,514 | 26,205 | 243,887 | 129
% Areﬁ;agiﬁf ST e Capenes only ?. Jmiles.)| " 4id 8| 164.5| -38m.0| 33, bes| 40.3| 50.8| ba1| 66|
28 Averagelength peracre....coovivmuarencvncncannen veavens feet.. 1.1 8.7 8.2 15.7 18.9 9.3 9.8 1.7 13.6 E¥]
29 | Area having open ditches and levees 2. cvucenceeicanenncncannns acres. .
30 Length ofthese ditches.. .. coouon.. . .miles.
31 Average length per acre ...feet..
32 Length of accessory levees..... rmreeeieraaneen vreennnann PR 31 1. T PR
33 | Area drained by tile only2........ Cenrarecesinnrnanaseinersas ...acres..| 384,158
34 Length of these tile...... . . 170.7
a5 Averagelength per acre.. 26. 4
86 | Area drained by open ditches and tile2...c.oivunecuuannaan... ..--Bcres..| 43,260
37 Length of these drains... ........... .miles. 124.6
38 veragelength peraere .. ... . ..o cevomvirnn.. veaneas feet. . 15.2
DEVELOPMENT OF LAND,
39 | Improved land in operating enterprises, 1020...................a8cres..| 245,775 | 173,083 [1208,052 | 6,885 | 18,431 | 21,663 | 101,210 | 10,388 | 215,020 | 119,818
40 | Tmproved land prior t0 draingge. . .....coeeemiarinncnencsarnas acres,. 18 833 800 | 2,046 5,269 | 20,138 40,429 4,751 1 1,010 | 42,631
41 Incrense sinee Aranage. . ..ociveciecimieancenannenne. PO acres..| 244,860 | 172,450 | 207,252 | 3,930 | 13,162 1,425 51,781 5,637 | 218,119 | 08,18
42 Per cent ofinerease?....... . 01110 e e venaas O A veeremaalaeenrenss 153.7| 2. 71| 1048 118.6 |oe.sren.e %4
43 Per contincrease is ofallimproved land in farms, 1020.. ....... 66,2 4,5 93.6 4.6 12,2 0.9 47.6 7.2 78.6 253
44 | Timber and cut-over Jand, 1020, ...... SYTTPN smecsesnaraasueenn. BOTOS. . 20,760 [ 17,853 | 48,101} 5,243 7,878 2,027 | 225,480 | 16,414 | 32,314 | 30,84
45 | Timber and cui-over land prior 10 drainage.....evsseeeennennnes acres, . ;240 | 134,160 | 264,003 | 9,182 21,040 | 8,452 | 277,201 | 22,051 | 189,383 | 108,00
46 Decrease since drainage, ........... ., acres..| 224,489 | 116,807 | 206,802 | 3,930 | 13,162 | 1,425| 51,781 | - 5,637 | 167,060 | 68,1%
47 POr COIE Of ABCTBAS . <1 eerss s se sreessmsmmmsesersomnaenenns 2.3 | 8o &1 i2.9| b 4.3 is. 5.6 | h2o| @l
48 | Other unimproved land, 1920 dreereenen a0res. .
49 | Other unimprovad land prior to drainag eu BOTES..
50 Decrsase since drainage ..8Cres..
51 Por cent 0 deCreAse. ccuneeuo it annarerccrrrascacnssansaranannas
52 | SBwampy orsubject to overflow, 1920. ... cvrieeveiniceieiieinnnn acres. .
53 | 8wampy or subject to overflow prior to drainage................ a0res. ,
54 Déerease since Arainageo... .l eiecreurnirieseressnnonenceenn acred. . 6, 80 L
55 Per Cent Qf ABCIERED. e s s srssrecasmses DI 6| 60, 8s. ; 5.0 Bo.7 . 5.8 | 88.8| 70b
CAPITAL INVESTED AND COST PER ACRE,
5] Totuéecagim] invested in and required for complation of o;ﬁarﬁtiﬂg 048,798 | 487860 4"79 027 | 78,10
enterprises.......... PP veresener easreasretssveesisans ollars.. 398,840 | 31,610 | 88,803 | 54,803 [1,020,181 | 64,408
57 Capital invested In thesa enterprises o Dec. 31, 1010, .-~ dollars. || 923653 | 457560 | 396840 | 3¥'o1 | o'a0s S038a [M000 167 | 61 as | 410ar 276,104
+ 2 ) y '+ 1] 2] 3 ’
58 Additional capital required to complets these enterprizes..dollars..| 23,145 |....0.... eonensnant 8,000 [iaiiiiianennnins 35,014 2,80 200 faeeeien
5 Average cost per acre when completed................dollars..] A4 | 2207TEIEE her | TUREYTRNER 3151 ‘hdl| 191 L
60 | Enterprises constructing open ditches only....... sreareenan.. ollars. | 482,103 | 245,113 | 384,282 | 29,620 | 88,515 | 48,661 | 830,323 | 58,076 | 454,154 | 197,115
81 A-verage cost per acre when completed.............. 543 .60 1.68 5,61 3.3 2.19 5.90 5,25 1,80 ]
62 | Entarprises constructing open ditches and lovecs........ cacvevisefonrananncliianiiinonaen PETYY PSRN Fr . P N T T T PPl
g'z & tg\r‘éegg” 005“';?“":;3‘%‘?‘1’11‘21“ °.°ml’1‘1“°‘i----- sivae | armels vesmessoslonesaenaalian., T R M oV
“nterprises constructing tile drains only...... 1, 73 41,476 -
65 Average cost per aers when compleged‘... . %.68| 6.8 7.283‘ 26?% 376‘:%7 ol This) b
86 | Enterprises construoting open ditches and tile drains..........dollars, . 202,866 | 201,271 090 |aeeueenes| 8,215 161,541 522 | 5,348 12,0
67 Average cost per acre when completed....... vesemessennaadollara,| 4.6 3.7 sgliooiiid TEgr 1.78 5.5 05| 5%
OROPS.
Improved land in enterprises reporting—
88 ‘Wheat as principal erop on drained land. -ve..aB0r€S..| 107,848 [ 172,256 | 147,778 TR ve...] 100,010 | 4,702
60 Corn as prineipal crop on drained land.. ) 127 "1 448" 15,788 | 28,74
70 Sugar beats as principal crop on draine rennaan 1,078
FiY Peasand beans §drie )as rincliml crops on drained land +
72 . Hay a8 principal crop on drained land ... ... islii2e
73 Vegetables as principal crop on drained land o
74 Potatoes as principal ezop on drained Jand..
75 Osts as principal crop on drained land....
78 Rye as principal crop on drained land. .....
bvd Other croim as pringipal ones on_drained land
78 Not reporting principal erop on drained land

i Office estimate; tho reported figures excead tho improved acrea

1 When works under construction have been completed,
* Per cent not shown when more than 1,000,

ge in all farms in the county as determined by the census of agriculture.
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DRAINAGE—MICHIGAN.

Couxty Taste 1L.—OPERATING DRAINAGE ENTERPRISES:

19204 entinued.

I TIRE

—
(=X -1.-L}

1 i i "
ﬁ?&“‘ Newsygo. Oslland.. Oceans. | Osceols, | Ottawa. | R‘I’g‘gffl' Baginaw, | Bt. Clalr.
LAND AREA, ! ; o
Approximate land ares of the CoUNtY...ereeserrrrereerienseenss acres..| 322,560 | 544,040 | 567,080 | 347,520 | 360,280 | 361,600 | 344,320 | 52,0201 454,400
Allland in operating dralnage enterprises.........
fodin oyt densgs ... caml mes| uow med| g menlm sl e B
Tim%grgerg;og&lolim rogedlandinfa.rms.... . w5 48 8 547 29,5 90, 4 7.9 94,8 1423205
rand cut-over land......... JOUPI ..Beres. 7, 6 1 3 ; i '
Other mmproved land....... o o e gle ) SBT] N0 e I8 s R ] ML
Bwampy or subject to overflow, in enterprises... f
Sk et Gml em e sen wem mm s e L
AS5OSEEA BOIBAED . v ssvcneer e ceassieeis e 85 eep | 116,605 | 213,730 | 55,903 | 45,629 | 396,806 | 8,360 | 9953191 200383
Txcess over allland in operating enterprises. .............. 2,600 ... | 84,198 L3 133, 878 [..... . 553: 749 95, b58
Opop ditches: DRAINAGE WORKS, «
mpleted...........en0e sreraruas d
ﬁddftional undeﬁo%s}ruc fon.. 1«(;:?1 1578 243:? 795 7 383'51) 1;'3 972'2 ug.i
aximum completed in an enter[gise . . . . .
Maximum widthat bottomy ofditchd. . .viieiininiannnn loig % mﬁg 8’;’(1) 10.& Bﬁg 4‘1(5) 75'3 8'48
ﬁg{l‘n&gﬁ ﬁ{o z}\{ﬁ_ﬁghdg ttﬁl}:x ol’outletdltches mennenen . feat.. 5.0 8.0 8.0 6.0 55 7.0 6.0 10.0 16.0
88T, . .iuvenaen vetrrerrarnaraana - . . »
'l‘ileéiraln‘s:t ) foet 3.0 4.4 5.2 3.8 0 4.0 3.6 3.2
Sompleted.......... ernsennssansareaaane vimesananereess . miles A . .
Additional under construetion. __... . miles. . 28 61 1(7).g 58 g% O
Maximum completed in sy enterprise i i1 L5 L4
Maximumsizeoftiles..... eeeeneieanereauaenaeneen 20 30 24 . g1 8
JTR ey etk 0 e I S R S N N
mpleted............. evesaes [EETYr P T FETT TS -
Additional under construction...... JURRE SUOORUERN MU IR DY IR
Purhping piaate: O
Ingine capacity. coveenevreuiieiannirinenaaiiiaaen e horsepower. .
Pump capacity.. allons per meinute. .
Area served by pu: acres
Area drained by open ditchesonly t......... 83,040 | 100,212 | 147,416 | §1,923 5 %
Frength of tuoss Albches. . ... v Cmiles. ]| 1424 148, IS Al Mzés% ]
verage length per acré.......... tebmerenansaneaneronaens feet. . 9.0 7.1 8.1 4.9 8.5 8.1 1.1
Aren having opon ditches and levees?......covveenrianenrou. .. BCTEB. |
Lenﬂ.holchesaditches. .......... ..miles. .},
verage length per 8ero..... . omemnaans
Length 0faccessory 1ovees...caeveanaees ceres
Areadrained by tlle only 2.eeeenvennnnnenaccenescens .
Lengthofthese tile........ .

-verage length per &ere....
Aren dralned by open ditchesand ti1e%..c.oocviiiiiiiiniinnns acres, .
Length of thege drains............ .miles
verage length per acre
DEVELOPMENRT OF LAKD. ;
Tmproved land in operating enterprises, 1020........ weannn 1, §20 | 1300,819 142,706
Improved land prior to draindge.......ccueers ceneeee )
Increase since drainage. ... . s 34 8 300,810 | 142,705
Per cent of increuse 4 &, . 80.7 R R
Per cent increase i3 of all improved lund in farms, 1 3 5. 3 3 7.9 94.8 45,8
Timber ang cut-over land, 1920...... B caamen eoe BOTEE., 8,146] 35,437 47,410 | 47,083 1 15,015 37,472 2,438 | 143,751 62,120
Timber and cut-over land privr to drainage. aeres..| 12,208 | 43,779 | 170,165 B0, 450 21,678 86,441 2,776 | 443,570 104, 825
Docreass 5inee Arainags...meveenmvaanas 4,062 2 063 | 48,908 3401 209,819 142,705
Per cent of decrease. .. .. P 56,7 12,2 67.6 73.2
Other unimproved land, 1920...... [ 5,104 fiuinennranjamecnnnnan
Other unimproved land prior to dr. O £
Docrease since drainage. —eenenn
Per cent of docrease. 3 crenenenas 3
Swampy or subject t0 overflow, 1920....vuveerrannnns warasnrans acres..| 4,8711 45,072) 19,137 9,067 1 16,0121 13,796 3,504 48,229 11,609
Swampy or subject to overflow prior to drainage. . eemenobes, | 22,903 73,240 b, O 26,184 25,356 | 148,585 8,754 242, 367 102,040
Dacrease since Arainage. cccvvrvecaasravrrs- wereann aseres..| 17,882 830,174 37,027 17,087 B 444 | 134,78 &, 194,138 90, 231
Percent of decrease. coovresrnceenns taemmrmnam e rneaan B, 40. 66,2 85,3 43,3 0.7 60,1 B L B84
CAPITAL INVESTED AND COST PER ACRE. |
Total capital invested in and required for completion of operating
enterprises. ........ - pevtsanerrmebanaits [ dollars..; 92,408 1,547,635 1 408,083
Capilal invested in these enterprises to Dec. 31, 181 90,748 1,525,016 ) 305,168
A(ﬁlitional capitalrequired to complete these enterpri 1,750 22,020 12 835
Average cost per sere when completed. ..v.veenns . L 48 2,09
Enterprises constructing open ditehes 011137. ; 87,185 1,353,465 | 406,733
Average cost per aere when completoed. : 1,04 .05 4,
Enterprises constructing open ditches and levees. GTCY I IO 168, 300
Average cost per sere when gomploted. ... ORI (7))7:3 =T SO vinee
Enterprises constructing tile drains onlg.. . ....dullars 227 23
Average cost per acre when comple 7514 S, - ...dolars 254 .
Enterprises constructing open ditches and tile drains....... ollars 5, g’()86
Average cost per acre when completed..oveienienaisannns .dollars, . 2.69 caw .
CROPS. ~
Improved land in enterprises reporting—
Wheat &s princips! érop on drained land...... PR PR Y. o R PR 3,‘7131 .........
Corn a8 principel erop on drained land. - .. ..ocuveeenonny o 00108, 3,100 | 129,856
Sugar beets as principalerop on drainedland......o.oooene BOTEE. . |aeareneren %, 743
Peas and beans (dried) as&atinclamlcropwn drained Jand...ecres, eeoioren:- 75,558 revoen- .
Hay as prineipal crap on draine IO, veenrreaamassnenan L.aeres..| 76,462 [20 11 0 R N .
Vegetabqes as prlnciﬂgal crop on drained land. IRRREY ) 17 ) PR e ey 24, 541 2,465
Totatocs as prineipalcrop on drained land. .o cooevnnaees acres aeesnnanan L7
Oats a8 principalerap on drained land....ooveronmneenne 8eres vmnerermarfoorarran [ PRI
Rf’e g8 principel erop on drained land. ... crrmeamnenaaes seres, .
Olher crops as principal ones on drained land. . .veeennooans 8CTCS. .
Not reporting principal crop on drained laud....ooevenene- acres..l...

1 When works under construction have been completed.
* Additional rea reported under “‘open ditches only."”
1 Per cent not shown when more than 1,

1 0ffice ostimate; the reported fgures exceed the mproved acreage in all farms in the sounty us determined by the census of agriculture,



538 DRAINAGE—MICHIGAN.
Couxty Tapre IL.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
= B Van | Wash- T Other
Jossetﬁh. Spnilac. wsal_:.sgia. Tuscola- | puren, | tenaw. | VAYRe. [Wexford. coue.
\"
LAND AREA. '
1 | Approximate land area of the CoUNtY . cevuvevvecacrannene.. acres..| 321,920 | 624,040 | 356,480 | 520,280 | 304,880 | 480, 569 396,800 | 369,230 | 2,007,539
i : rises 166 487,423 | 173,508 [ 101,596 | 259,667 10,254
2 | Allland in operating drainage enterprises. .. v eee cavuennaannd acres..| 31, 15(13 . igg, g(l)z Z{Sé, W01 ELOA| 157308 | 164001 | 162850 T 10,00
3 Improvedland. .. .. ..enmniiinir e acres..| 21,42 (Y ¢ e §8 11 E i 2 7,2
: imibor S aEovar T o farns Cawe| 7730|108 Sn | w0 | 3874|4501 | 20,615| 47167 Tt L
5 mber and cut-over land... Cred. . Ol ] ) 5 10 :
8 Other unimprovedland.....cveieivicnnn. bemsearesiranan ACTES.- . 1i 995 1: 065 ' 300 11,625 31,4639 690 49, 650 1,733 1" S
7 | Bwampy or subject to overflow, in entorprises... 3,452 27,752 | 29,752 18,981 380 | 16,385 | 72,546 261 1,09
8 Sul!en};qy a lo&qjuf crops from défective drainage 3,44 27,595 (21,178 48, Sgg “iRaEEe zég, ggé Ség’ ggg __________ 20
9 | As3639e0 ACTLAZL. sovvesrerarrvremrrnamnnnaes e nremmemasanesasasocenas 39,977 £43,061 | 584, 020 837,1 958 0509 | 358,82 14,489 11,457
10 Excess over all land in operating enterprises............... acres. . 8,826 | 303,354 | 302,860 | 849,771 9, s 8, 65 4,235 500
Open ditches: DRAINAGE WORKS. S
1 Completed. . ....coevnnnnnan 07
12 Additional under construction. . .
13 Maximum cormpleted In any ent, 131
14 Maximnm width at bottom of diteh 3, Iy
15 Maximum of average depths of outlet 7.9
18 Mean depth of branch ditchies 3. ...... 6.1
Tile drains:
17 Comipleted ...................... 0.5
%g hAiddimn&l undaf téogsitruction.{....ﬁ. 0k I W
aximum completed in any enterprise. . 3 . . .
20 Maximum size gfﬂle LI y ............................. inches. . 12 24 1 24 27 30 joeennnns . 10
Accessory levees and dlkes:
21 Completed. .o veenaneeearrcmeaiccecseansceaacannrn PO 1 11T N N PR P S P arrarenessfeanisnens [ P I,
22 Additional under constrietion . veeneriee i iaereaannas b5} I 000 N S [N O F O N [ N (R OO I
le%)ing plants:
23 Engine capacity...... ... teeesacannareenanrannacaas horsepower..|, 5
24 PUmp capacityece.eeseinerevenen .gallons per minute.. 2,000
25 Area served by pumps. .......o..- Cevemnen tevennemrennanad acres. . 100
26 | Arca drained by open ditches only 2 ..eaiiiiniiee srmcnannns 24,831 540,502 | 249,737 485,853 | 159,872 | 168,420 [ 246,347
&7 Tength of thees dilchos. oo X §2.0| 1,150.0| 4417 7i8.2| Teho.of T 2ha.7| ko
28 verage 1ength Der Bere. oo vacae e cciiiae i aninaeas 17.8 1L 9.3 8.6 8.3 8.0 13.8
29 | Area having open difches and loveesa. ... o.oooooveiniiaaiiaad )
30 Lengthof these ditches..........te
3L veragelength per acre. .. .
32 Length of 8.00ess0ry 1eVees .o veaviiriinriarntrenssrsmcnans
33 | Ares drained bi tileonly 4., iiiiiiniinnnnn tersennesanesnaaan acres. . 100
34 Length of these tile_.._...... vonenoatniles., 0.3
35 veragelength peracre. y.ou.enciiiaieianinicaan. v.enafeet.. 5.8
36 | Area drained bﬁ open ditches and tile3 ... ooiciiiiiaaes BLTES. . %
a7 Length of these draing....,........ ...miles.. 0.4
38 Averaga lengih Peracre...ov.eeeversrviimasearaenennon feat. . 4.5
DEVELOPMENT Q¥ LAND.
39 | TImproved land in operating enterprises, 1520 109,941 331,924 | 137,308 | 164,201 | 162,850 7,787 7,281
40 | Tmproved land prior to drajnage 1,760 |oeeooonan 62, 700 55! 2,975 1,330 1,60
41 Increase since drainage. . 108,182 | 331,924 74, 60! 163,730 | 159,875 6,448 5,79
42 Porcent of Inereaset. ... oieeirieiiaiincanascarncaeiinennns] BB 3 ferieiiiinne ] inisa e eseea 1.0 4818 3L
43 Per cont increase is of a d in farms, 1t 76.6 08.9 28.0 51.4 74.8 7.3 1.2
44 | Timber and ent-overland, 1020..............ceee. 80,925 | 143,874 4,561 | 26,615 | 47,187 734 1,932
45 | Timber and cut-over land prior to drainage 218,672 475,798 50,008 { 189,346 | 135,835 734 5,508
48 Decrensesines drainage.. ... .._...... 197, 747 331,924 45,537 | 162,731 88,668 |.......... 3,634
47 Per cent of decresse. . 50.9| 859  65.3|...oo. #5.3
48 | Other unimproved land, 1920....... seas 300 11,625 31,639 600 49,650 1,733 1,804
49 | Other unimproved land prior to drainage 736 11,625 60,710 1,608 ( 120,857 8,181 3,80
50 Decreass sinee drainage......... (SO cevemsaasanaea +...BCTES, 202 435 foevennnnnnn 28,071 1,008 71,20 6,448 2,085
51 Per cant Of ARCIOASO. «n v rmnessnnsanns L veenn 8.7 15.9 0 I A Tane bo. b8.9 73, BT
52 | Bwampy orsubject to overfiow, 1020, ... ..eeiiriceiiiinnaaa. acres. . 3,452 27,752 | 29,752 18,981 390 16,385 | 72,546 261 1,901
53 | Swampy or subject to overflow prior to drainage. -acres..| 21,620 | 400,351 88,730 [ 302,199 28,332 84,008 | 199,269 8,286 7,77
54 Decrease since drainnge acres..| 18,177 | 372,509 58,087 | 283,218 | 27,842 17,683 | 126,723 8,025 5,784
55 S B Lo 84.0 83.1 66.5 §3.7 98.6 BL.9 63.6 ba.o i
CAPITAL INVESTED AND COST PER ACRE.
56 | Total capital invested in and required for complstion of operating
ONEETDTISOS. v sserrnsevareasonsen reranteressseass -dollars..| 149,348 | 1,374,641 | 017,107 | 1,428,963 [ 380,957 | 304,502 | 411,151
57 C?nal invested in these enterprises to Dec. 31, 1 149,348 | 1,872,961 | 917,107 | 1,301,399 | 380,957 | 383,280 | 408,146
58 Additional capital required to complete these enterprises.dnllars. .f......_._. 1,080 |.ovunnnnn. 127,565 {veeennnnns 11,222 ,
59 Average cost per acre when completed............... doliars.. 4.79 254 3.28 5,93 2.20 2,08 1.58
60 | Enterpriges constructing open ditches only.... lars..| 128,756 | 1,373,241 | 708,704 | 1,425,277 | 851,910 | 307,444 | 878,957
61 Averago cost per acre when complete Jars. . 5.19 b 54 .84 2,93 2.20 183 1,54
62 | Enterprises constructing open ditches and levess. ... dollars. {.......... :
63 Average cost per acre whan completed dollars. ....uen. mestrssvaalasuanncmsor|siarcarave]tnnavosnas|aracsneans|s
64 | Enterprises constnucting tile drains only..... dollars.. 1,273 1,400 33,496 | 11,220
85 Average cost per acre when complated .dollars, . .91 13.33 6.06 b,
66 | Enterprises constructing open ditches and tile drains. ....... dollars..| 19,318 |........... 53,562 | 20,065
67 Average cost per acre when complated......... resevasssodollars., 514 (L0000 5,92 .72
CROPS.
Improved land in enterprises ragorting—-
68 ‘Wheat as principal crop on drained land. .......... veean..BOTES..
69 Corn as principal erop on drained land...... .aeres..
70 Sugar beats as principal crop on drained land. ....... vees-BCTES. .
71 Paas and beans (dried) as dprincx;fal crops on drained land.acres..
72 Hay as principal crop on drained land.,........... vemasesssBCTES. .
73 Vegstables as ri)rinci al crop on drained land. .ACTes. |
74 Potatoes ag prineipal crop on drained land... .aeres..
] Oats as principal crop on drained land..... -BCTeS, .
76 Ryeas principal erop on drained Jand..... .BCTes,
71 Qthar crops as principal ones on drained land. . LBCTES, . 1.
78 Not reporting principal erop on drained land..............acres.. ORI

! Includes only Alcona, Alpeng, Benzie, Charlevolx, Emmet, Gr.
2 Office estimate; the reported figures exceed the improved acre
# When works under construetion have been completed.

¢ Par cent not shown when more than 1,000,

and Traverse, Luce,
age in all farms in t

h

and Presque Tsle Counties.

e county as determined by the census of agriculture.
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MINNESOTA.

The following pages present the statistics of drainage
for Minnesota collected at the census of 1920. The
figures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considerable
areas of timber and other unimproved land not yet

Tasie 1.—SUMMARY

in farms. The statistics for drainage on farms were
collected in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
a special canvass of those enterprises. Since drainage
on farms may be either inside or outside an organized
enterprise and the drains that each individual owner
installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

FOR THE STATE: 1920,

ITEM. Amount, Per cont. of
DRAINAGE ON FARMS,
Number of all farmain the state. ..o cvoevemoi e ieriiacvraanaenncans 178,478 100.0
Farms reporting land having drainage.. c.o.oveo ot iiii it cieenna 53,011 28.7
TFarms reporting land needing drainage. ..uevneeinoriii it 73, 905 41.4
Al 1and in fRITNB.ce < e e veiaae e e an it aniar e taaaer e s ta e naas acres. 30, 221, 7568 100.0
Tmproved land In farms. .. ....oivuiiiiiiii i e e acres. 21,481, 710 71.1
Farm land reported as provided with drainage.... ... ..o ioaaaos acres. 2,993, 034 9.9
Farm land reported as needing drainage. c..oooeeiiiniceinaiiiieainnns acres. 3,504, 574 11. 8
Needing drainage only.. oo oiiveer e ACTeR. 1, 801, 457 6.0
Needing drainage and Clearing. .. vea -cuvrereecinemeeen e e ennn oo .BCTE. 1,703,117 5.6
DRAINAGE ENTERPRISES.

Approximate land ares of the state. . ... acres. 51,749,120 100.0
All land in operating drainage enterprises....oco.cceveeiannranaannn 9,232,709 17.8
Tmproved Jand. . ..veeuenvmemeeianen oo 38, 818, 490 7.4

Per cent of all imlprovecl land in farms 78 lvaonens
Timber and cut-over Iand. oo e v oe ot et et 1,370,023 2.8
Other unimproved 1and..... .. oo ooiiniu i e 4,044,198 7.8
Swampy, subject to overflow, seeped, or alkali........coooooo.oooo.. B0reS.. 1,193,136 2.3
Suffering a logs of crops from defective drainage......................5cCTes.. 471, 094 0.9
Tmproved land prior to drainage..........ooovenniiiiiiiiin i aCres. . 1,722,875 3.3
Increase since drainage began......voveoeaiii et a0Tes. . 2,095,615 4.0
Tand in nonoperating enterprise.. ..o .ovee oo ritniia e acres 130, 235 0.3
Open ditches in operating enterprises........ccovvviiiiinonaniivainianny miles 14,8281 100. 0
L o8 1) (172 s PO PPN G S G miles 14, 657. 0 98.9
Additional under ConBtIUCHON . cueann o caiiri i irn it miles 166.1 L1
Tile drains in operating CnLErPrisER. ...coovverreovirnteraarrnacareanan miles 6, 387.3 100.0
COMPIELBA. e e e ceeearernmtaannrasamccscassnnrranasasnrsonvmannen miles 5,924. 6 92.8
Additional under CONBLIUCIION. oot n e i e e aaes miles 462.7 7.2
Total eapital invested in and required for completion of operating enterprises ..;  $44, 183, 838 1060,0
Capital invested in these enterprises to Dec. 81,1918, ... ... .covvvnnnn. 42,017, 447 95.1
Adrzlitional capital required to complete these enterprises.........coenienns 2,168, 391 4.9

Average cost per acre when completed.... ...l 4,79 eeiiiian




MINNESOTA

APPROXIMATE LOCATION AND AREA OF OPERATING DRAINAGE ENTERPRISES.
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Operating and nonoperating enterprises.—In most of

the tables that follow, statistics are given for operating |

enterprises only. These enterprises, as already de-
fined, include both those which have completed their

drainage works and those with such works under con- |

struction; among the latter might be any that had
completed the original plan of reclamation or improve-

ment some years ago but were constructing extensions |

or enlargements on January 1, 1920, The nonoper-

ating enterprises have a legal existence, though they |

have not yet accomplished any drainage. They may
include enterprises that on the census date had com-
pleted their plans, sold bonds to cover the cost of the
undertakings, and let contracts for the construction
work, and also others for which the orders of estab-
lishment had just been issued and which were still
subject to considerable change in area, plan of drainage
works, and cost.

TaBre 2,—LAND AND CAPITAL INVERTED IN ALL ENTERPRISES,

CLASSIFIED AS BETWEEN OPERATING AND NONOPERATING
ENTERPRISES: 1920,
LAND. CAPITALL
To Dec. 31, 1619,
CLABS. Addf-
3;?:; tional
Acreage. of Pert i rt equired
cen 0 com-
total, || Amount, | “plete.
tﬂt ’
All organized enterprises. ...| 9,362,944 | 100. 0 {342, 080, 304 | 100.0 ’85 098, 002
Operating enterprises...c..vee... 0,232,700 | 98.6 || 42,017,447 2,166, 391
With works completed,..... 8,652,000 | 9L.3 1 36,764,850 B3 [...c.cave.
‘With works under construe~
HODrvennnmernensnrrensnnen 679,809 | 7.3 | 5252,507 | 12,5 2,166,301
Nonoperating enterprises. 130,235 | 1.4 71,871 0.2 i 2,928, 611
+ The inquiry asked for the “total cost of the enterl’)rise ta Dec. 81, 1919, and
for an “estimate of additional investment, to complete.”

Location of enterprises—The drainage enterprises in
Minnesota are spread rather generally over the state.
The largest enterprises are located in the northwestern
part; those in the central and southern sections are
greater in number and of smaller average size. There
is less land in drainage enterprises in the north central
part than in the other sections mentioned, and there
is very little in the northeastern part and in the south-
eastern corner, as shown by the map on page 2.

Nearly three-fourths of the area in the enterprises
is drained through Red River and Lake of the Woods,
and finally into Hudson Bay, as is shown by Table 3;
almost one~fourth is drained through the Mississippi
and its tributaries to the Gulf of Mexico; less than
4 per cent is drained, by way of Lake Superior, to
St. Lawrence River. For enterprises in the Mississippi
drainage basin, however, the capital invested is
nearly two-thirds of the total.

{ Taprr 8.-~Lawp axp CAPITAL INVERTED IN ALL ENTERPRISER,

[
! Crassiriep BY Drawace Bagiv: 1920
! s
5 TAND. | CAPITAL,
j : i f To Dee. 31, 191¢. j
DRAINAGE BASIY. i i e Add
¢ | (];‘?l’t J | tinnal
Aereage. i T’ert \ r{cuuired
oen {3 0O~
; ‘ tutul Amount. nf [ Dlete.
i i total. i
| | 1 - i
i Al organiand enterprises. | 9,362, M4 1000 ‘MQ,USQ, i1 160.0 l% 0035, 002
; Operating entorprisss...,..,. vees B,332,700 1 Q3.6 1 42,017,447 | VBB ) 2,166,301
| Hig Sioux River.. J 437 } 0.2 | 45’) 440 11 73,338
| Mimouri River. 24,050 0.3 fid! .,54“ Lbleiisiiun.s
| Dea Molnes Riv 121, 007 L300 3,100,037 1 7.4 204,219
Cedlar River... 15,903 0.2 223, 544 0.5 52,800
Bt. Croix Riv 140,154 1.5 665, L P
Minnesota Hiver. £15, 340 8.7 |} 16,042,816 | B8R.1| 1, 183 591
Mississippi River.., 1,005,106 | 0.8 1 5,380,6 13.3 .f 3
Red RIVET..nsaauae 5,887,450 | 57.5 1| 11,110,575 | 25.4 9 Yoo
Lake of the W oods. 1,368,366 1 14.8 , 927, 7.0 187, 20
Lake Superior..... . 316, 406 3.4 1,281,512 3.0 b, 000
Nongperating enterpri 130,735 1.4 71, 8.:7 0.2t 2,928,611
big Sloux River, gou () - 4,
Caedar River.. 1,608 | (1)
Minnesota River. 80,211 0.9
Misissippl River.. 3,761 )
Red River...o....un 15,312 0.2
Lake SUPEIOTececiierereaann 27,313 {138 5 | P SO 157 T
| |

11pss than one-tenth of 1 per cent,

Condition of land in enterprises.—Approximately 83
per cent of the drainage enterprises in the state,
embracing about 76 per cent of the area of sall those
enterprises, were reported as organized for the purpose
of reclaiming or improving land swampy or generally
too wet for profitable cultivation, while practically all
the other enterprises were reported as established to
prevent overflow of the land by stream floods.

TaABLE 4.—LAND 1N ArL ENTERPRISES, CLASSIFIED BY CONDITION:

1920,
OPERATING ENTERFEISES,
! Non-
Total, ox;emt-
CONDITION GF LAND. - e Works ng
Works | Gier || entér-
Per plated con- Bores
Acreage. &“gﬁ {acres). “(t;‘c‘f_;;‘)’“ .
land.
|
Allland in enterprises. . .ov,ceeee 9,232,708 | 100.0 ji 8,552,000 | 670,800 || 180, 235
Imyproved lsnd..vvieeserennen 3,818,400 | 41.4 | 3,701,524 | 116, 906 84,494
Timber and cut-over lﬂ.nd . 1,370,023 | 14.8 1 103, BE8 | 266, 1685 7,158
Other unimproved vauoul 4,044,196 | 43.8 a 74,, 518 | 206,678 |t 88,583
Swampy or subject to overflow. .| 1,193,138 | 12,9 ) 1,022,667 | 170,471 {| 78,922
Buifering & oss 0f ¢rOP8. ..aueoni 471,094 51 464, 448 6,625 Y81

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does
not show that the improvement works areinadequate.
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Size of enterprises.—Iresentation of the statistics by
counties requires that an enterprise located in more
than one county be divided and the part in each county
be considered a separate enterprise. In this way 2,340
operating drainage enterprises are counted in Minne-
sota, with an average area of 4,263 acres assessed.
There are 858 enterprises of less than 500 acres each,
and 24 of 50,000 acres or larger.

The assessed acreage exceeds the land in enterprises
by 741,953 acres, which is the amount of overlapping.
The land in enterprises and the assessed acreage on
each line of Table 5 refer to the same enterprises.
From the total area of each enterprise, designated as
the assessed acreage, deduction was made for the
amount of overlapping with enterprises organized pre-
viously, to determine the acreage to be tabulated as
land in enterprises.

Tasre B.—LAND IN OPERATING ENTERPRISES, CLASSIFIED BY

Size or Arra Assessep: 1920.

ASSESSED AREA.
I%nnd rim

SIZL GROUP, enterprises Per

(acres). || pcroage. | cent of
total,

Al operating enterprises. . ........._....... 9,232,709 || 9,974,602 | 100.0
Less than 200 acres. , 35, 877 36,177 0.4
200 to 499 acres. . . 188, 974 101, 751 1.8
500 to 899 acres. , . 303, 215 307, 812 3.1
1,000 to 4,899 acres. 1,335, 447 1, 385,737 13.9
5,000 to 9,999 acres... 1,155, 678 1, 250, 804 12.5
10,000 to 49,909 acras. 4, 150, 542 4, 630, 074 46.4
50,000 to 99,909 acres.... vens 848, 414 044, 845 9.5
100,000 £0 499,599 BETEH- e mmnomeoeee e 1214562 || 1,296,562 | 123

Character of enterprises—Most of the drainage en-
terprises in Minnesota are county ditches established
by orders of the boards of county commissioners, or
judicial ditches established by orders of the district
courts of the state. The term ditch is defined to in-
clude drains of tile and other drainage works. There
are also some ditches constructed by or under the
control of the state.

County ditehes and judicial ditches are generally
similar in method of establishment; if proceedings are
before the county board the enterprise is a county
ditch, and if before the district court the enterprise is
a judicial ditch. The county board now has juris-
diction only when the ditch is to benefit land wholly
within the county. The district court has con-
current jurisdiction for ditches in one county, and ex-
clusive jurisdiction for ditches in two or more coun-
ties within the district. For a ditch in more than
one judicial district, proceedings may be in either
district.

DRAINAGE—MINNESOTA.

The law governing county and judicial ditches is the
act of April 18, 1905 (ch. 230), as found in chapter 44
of the General Statutes of Minnesota, 1913, apng
amended to date. A petition for establishment mugt
be filed with, the county auditor if for a county ditch,
or with the clerk of the district court if for a judicj]
ditch. It must be signed by eight owners of land t,
be benefited by the ditch, or by 25 per cent of all the
owners of that land, or by the supervisor of any town.
ship or the officers of any city or village, or by the
authorized agent of any public institution, COrpora-
tion, or railroad whose land will be benefited, or by
the state board of control. Plans and estimates for
drainage are made by an engineer appointed hy the
county board or by the judge of the court, and dam-
ages and benefits are assessed by three viewers ap-
pointed by the same authority. The order of estab-
lishment is issued by the board or the judge after a
public hearing upon the petition, the plans, and the
assessments, if the enterprise will be of public utility
and if the benefits will exceed the cost. Appeals may
be taken regarding damages and benefits, to the dis-

. trict court regarding county ditches and to jury trial

regarding judicial ditches. The division of the cost
among the counties, for a judicial ditch, is made by
the judge of the court. Contracts for construction
are let by the county auditor, or,the county auditors
in the case of a judicial ditch, with the chairman of
the county board and the clerk of court of the county
in which the proceedings are pending. The cost is
apportioned in each county by the county auditor ac-
cording to the benefits confirmed. Bonds for drain-
age may be issued by the county board, to run not
more than 20 years.

The establishment and control of ditches for land
drainege by the county commissioners first was
authorized in 1883 (ch. 108). A petition for estab-
lishment was required from one or more owners of
land to be benefited; damages and benefits were
assessed by viewers appointed by the commissioners;
ditches in two or more counties were established by
joint action of the commissioners of those counties. A
similar statute of 1887 (ch. 97) contained the additional
provision that county bonds might be issued for
drainage. A preliminary investigation by an engineer
was required before the viewers wers appointed, by the
drainage law of 1901 (ch. 258), which repealed the
carlier laws. Establishment of judicial ditches by
the district courts, in case the ditches were to be located
in more than one county, was provided by the act of
1905 (ch. 230), which superseded the law of 1901
Judicial ditches wholly within one county were
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authorized in 1907 (ch. 448), and this provision con-
tinues in the act of 1909 (ch. 469) which repeuled
that of 1907 and amended that of 1905. Originally,
‘the law of 1905 required 6 signers to the petition.
The acts of 1907 and 1909 required only one, but that
of 1917 (ch. 441) has increased the number to ecight
or one-fourth of all affected, except that only two are
needed if all the drains will be of tile und will connect
with a public ditch.

State ditches now are established in accordance with
an act of April 25, 1919 (ch. 471), in much the same
manner as judicial ditches. This statute creates a
Department of Drainage and Waters, and abolishes the
state Drainage Commission created by act of April 26,
1907 (ch. 470), consisting of the governor, the state
guditor, and the secretary of state. The method of
procedure is very similar to that preseribed by the
earlier law. A petition for establishment, accom-
panied by plans and estimates for the work, is sub-
mitted by the commissioner of drainage and waters
to the district court of the county in which all or a
part of the ditch will be located. Assessments of
damsages and benefits are made by viewers, two
appointed by the court and one by the commissioner.
After public hearing, the court may establish the
ditch. Construction and maintenance of the works
are under control of the Department, the cost being
borne by state, private, and other land in proportion
to the benefits.

State ditches to be made at state expense were
authorized in 1893, when $100,000 was appropriated for
improving watercourses in certain counties in the
Red River Valley. The amount was increased by
$50,000 two years later. A board of state drainage
commissioners to be appointed by the governor was
authorized in 1897, to have control of all state drainage
ditches, and to report their condition to the county
commissioners who were charged with the maintenance
of those ditches within their respective counties. A
state Drainage Commission was created in 1901 (ch.
90) with authority to construct ditches.

Town ditches may be established by the town
boards of supervisors, under authority of an act of
March 29, 1909 (ch. 127), as amended. A petition
must be signed by one or more persons or corporations
owning land that probably will be benefited. The
supervisors view tbe land and assess damages and
benefits, or they appoint an engineer and viewers.
Contracts for construction are let by the town board.
The costs are advanced by the petitioners, who are
reimbursed from tax levies made by the town board
according to the benefits,

Drainage and flood control districts may be estab-
lished under an act of April 23, 1917 (ch. 442), and
drainage and conservancy districts under an act of
September 22, 1919 (ch. 13, extra session), but no
such districts were reported. Bach act provides for

|
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establishment of the enterprises as corporate bodies
by the district courts, upon petition, and vests the
executive authority in a board of three or five directors
appointed by the court.

The first drainsge law of Minnesota was enacted
August 3, 1858 (ch. 73), providing that persons might
associate together foff draining land and enjoy cor-
porate rights. An act of March 1, 1866 (ch. 27),
provided for seecuring drainage across the land of an
objecting owner, by application to a justice of the
peace and determination by jury of the necessity for
the drain and of benefits and damages to accrue. 'The
establishment of public drains by the town super-
visors was authorized by acts of 1887 (ch. 99) and 1889
(ch. 168). A great many other laws have been
enacted relating to drainage, but those noted show the
character of the enterprises reported.

TaABLE 6.—Lawp axp Carrrarn INVERTED 1IN ALy ENTERPRISES,
CLAssIFIED BY CHARACTER oF ExTERPRIZE: 1920.

LAND, CAPITAL.
To Dec. 31, 1819,
CHABACTER OF ENTEEPRISE, Per Addj-
cent . tional
Acresge. | "¢ I'art required
. | eent | Lo ecum-
total || Amonnt. | "% plete.
total,
Al organized enterprises...| 9,362,044 | 100.0 | 842,089,304 | 100.0 |55, 5,002
Operating enterpriset oo, .eees 9,262,709 | 0B.6 || 42,017,447 | 90,8 | 2,166,301
ounty ditehes. .........ocn- §,364,341 | 46.8 { 22:213,139 | A28 | 760,303
Laws of 1843, ch. 10%..... 5, 01 23,188 1 0.1
T.aws of1587, ch, 97...... y 5.0 744,952 18
Lawsof160L, ch, 258.....1 679,807 | 7.3 | 1,862,028 | 4.4
Tawsof1805,ch, 2302.. . 3,223,002 | 344 | 10,201,661 | 4.8
Laws 0f1907, ch, 448..... 4,533 | {3} 154,800 | 0.4
Laws 0f 1917, ch, 441..... 4,545 ) (5 131,222 | 0.3
Judicial ditches...........c0s ,030,424 | 43.0 | 18,701,306 | 44.4
Laws of 1883, eh, 108..... 115,249 | L2 165,885 1 0.4
Laws of 1887, ch, 97...... 14,916 0.2 24,7941 0.1
Laws of 1901, ch, 2538..... 148,025 1.6 552, 705 L3
Laws of 1905, ch., 280, 3,662,617 | 301 fi 17,460,556 | 4L.5
Laws of 1907, cb, 438, 91,11 1,0 497,866 | L2
Btate difches. ,oevernrnnannes 817,944 | &7 1,102,012{( 2.6 .
Taws of 1503, ch, 221 , [15] 40,982 | .1,
Laws of 1901, ch. €0 20,0561 0.3 26,287 1 .1,
Laws of 1907, ¢h. 470..... 757,857 &1 1,035,643 | 2.5 |
Konoperating enterprises. ....... 130,235 1.4 7L, 857 0.2
County ditehes........ e 72, 568 0.8 53,820 0.1
Laws 0{ 1905, ch. wen 70,952 0.8 52,472 0.1
Laws of 1917, ch. 44l..... 1,614 | (3) L3571 (%)
Judicial ditehes e ereranaas 57,860 | 0.8 18,028 | (%)
Laws of 1905, ch. 230..... 57,8691 0.6 18,028 1 (%)

1 Includes 800 acres under individusl ownership.
# 1,eq3 than one-tenth of 1 per cent,
s Includes 423 acres organized as s town ditch.

Drainage works.—The total works completed by the
drainage enterprises to December 31, 1919, comprised
14,657.0 miles of open ditches, 5,924.6 miles of tile
drains, and 0.1 mile of accessory levees; the addi-
tional lengths under construction were 166.1 miles of,
ditches, 462.7 miles of tile drains, and 0.3 mile of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of ditches or tile drains. Thereis
no pumping district for land drainage among the enter-
prises in Minnesota.
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TapLe T—Lawp anp Carmran Investep 1N Orerating ENTER-
priges, Crassried By Kino or Dramwace Wonxs: 1920

LANIL CAFITAL.

To Dee. 31, 1019, ]

R bAddi-
KIND OF WORKS, [ R
. é:fft tional
Acreage, o Ter required
total. || Amount. °%’}t t%ﬁfig}'
- total.
Allkinds. . coionineionana ] 0,232,700 | 100.0 {[342,017,447 | 100,0 12,160,301
OFen ditches only.....veensn... 8,440,167 | 914 || 22,753,503 | 54.2 | 485,426
Tile drains only. . .eeieeinnenens 271,118 2.8 7,193,827 | 101 197,721
Open ditches and tile drainsl.. .| 521,424 5.6 |} 12,076,067 | 28.7 | 1,483,244

1Tneludes 4,642 acres constructing also 0.4 mile of levee,

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table IT, line 16 shows the mean depth
of branch ditches, which is a very erude indication
of the depth of soil drainage that may be obtained in
the enterprises as determined by the depth of outlet
provided for farm drains. The mean depth was com-
puted by giving each separate depth a weight in
proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the
occasional decimals were omitted in making these
computations. Depths less than 3 feet and those 10
feet and greater were omitted as it seemed they did
not represent so well the average depths of outlet
provided for all the farms in those districts; to in-
clude these groups, computed as 3 feet and 10 feet,
regpectively, would show the mean depth for the
state 4.8 instead of 4.9 feet.

Tasre 8,~Lanp 1N OreraTiNg EwTorrrises, CLASSIFIED BY
AveracE Deera or Bravxeu Drreres: 1920,

of April 24, 1915 (ch. 300). The cost is to be paid
from the funds to the credit of the ditch so repaired,
or, in case those funds are not sufficient, by assessments
against the land assessed for original construction of
the ditch and in proportion to the original assessment
of benefifs. The cost of maintenance for any state
ditch is to be apportioned according to benefits spe-
cially assessed by viewers appointed by the county
board, against the land benefited by the construction
of the ditch and of any lateral or spur ditch. If the
cost of the repairs for any ditch exceeds 25 per cent
of the cost of original construction, bonds may be
issued. It was provided in 1917 (ch. 441) that in
all counties where county and judicial ditches have
been constructed costing in the aggregate $50,000 or
more, the county board shall appoint a county ditch
inspector who shall examine all those ditches at least
twice each season and report to the board what
repairs or improvements are needed.

The maintenance of county and judicial ditches by
the county boards was required by the original act of
1905 (ch. 230). An act of 1909 (ch. 207) provided
that the Department of Drainage and Waters might
repair or improve state ditches, and might require
that any part of the cost be paid by the county, town,
or individuals to be benefited by the work.

TaBLE 9.—LaND AND CAPITAL INVESTED IN OPERATING ENTER-
PrisEs, CrAssiFiEp BY METHOD OoF MAINTENANCE: 1920,

LAND. CAPITAL,

To Dee. 31, 1919,

METHOD OF MAINTENANCE, Addi-
cl;ﬁli: tional
Acreage. Per required

of
total. || Amount. |centof tof%m'
total,| Piee.

All gperating enterprises. .. .| 9,232,709 | 100.0 [|$42, 017,447 | 100.0 (82,166,301
308, 107 3.3 4,154, 450 9.9 229, 500

678,138 | 7.3 || 8,585,005 | 20.4| - 49G,006

. 4746 0.1 60,712 | Ol |eceno.s...

.| 8,003,874 | 86,7 || 28,471,873 | 07.8 | 1,430,885

287,843 2.6 744,417 1.8 10, 000

< . Par cant

DERPTH OF BRANCH DITCHES. Acreage. of total.
Al operating enterprises. o voeeeeervioniaieerrnanranan 9, 232, 709 100.0
© Tessthan 3 feet. . oo oot i 373,377 4.0
3.0103.9fect. PN 941,100 10.2
4.0to4.91cet. . 1,234, 445 13.4
5.0 t0 5.0 feat 2,085, 744 22.6
6.0't0 6.9 eat 1,497, 832 18,5
7.0to 7.9 fect 327, 146 8.5
8.0to8.91eet . . 57,034 0.6

9.0t09.0feet. . 3,296 O]

10feet and more.......... . 77,929 0.8
Not reporting hranehes...coeeecrrvinrarcsscerarecnnenann 2,703, 657 20.3

VLess than one-tenth of 1 per cent.

Maintenance of works,—The county board of each
county is required to keep in proper repair and free
from obstruction, after original construction has been
completed, all public drainage ditches or parts of such
ditches located within the county, according to an act

Date of organization.—The progress of develop-
ment in drainage is shown only roughly by the dates
of the organization of the enterprises, which are the
dates when the ditches were established by the county
boards or district courts, since there may be a period
of a year or more between the order of establishment
and the beginning of actual construction, and since
the work of construction may occupy several years
in a large enterprise. It was not practicable, however,
for the census to secure data as to the time of the
beginning or the completion of the drainage works.
Under the date of organization are tabulated the entire
area, works, and capital of each enterprise, even in-
cluding any extensions made after the original plan
of drainage was completed.

P e
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TaBLE 10.—LAND v OPERATING ENTERPRISBES, CLABSIFIED BY
Dare ExTeRPRIBE WAS ORGANIZED! 1920,

LAND. AREA ASSESSED.

DATE OF ORGANIZATION. Por Par
Acreage. | cont of || Acreage, |cent of
total. total,
All operating enterprises........... 9,232,709 100.0 || 9,974,662 100. 0
188060 1889, s ienernnieniiiiicaieaas 11,620 0.1 11, 626 0.1
1800 t0 1899, . ...t - 319,041 3.5 323,131 3.2
1900t0 1004, . ... ..., 883,427 9.6 971, 117 9.7
1905 to 1009. .. 2,370,214 25.7 41 2,551,200 25.6
1910 to 1914, 3,807,415 41.9 4,012,870 40.2
1915 to 1919, 1,765,875 19,1 2,090,412 21.0
Not reported.... 14,211 0.2 14,211 0.1

Tasie 11.—Caprrar INVESTED 1IN OPERATING ENTERPRISES,
CrassIFIED BY DATE ENTERPRISE WAS ORGANIZED: 1920,

CAPITAL.
DATE OF ORGANIZATION, ToDee. 81,1010 | o ocional
Percent [Féquired to
Amount. of tota], | cOmplete.
All operating enterprises. coveeeeeeeneeean.. 42,017, 447 100.0 | $2,1686,301
1880 tp 1889, .. 8, 643
481,097
1,073,222 .
7,625, 768 ,408
13,421, 995 3L.9 198,200
18,747, 54 44,6 | 1,048,218
79,175 0.2 2,565

b4b

Tapre 12,—Dramve anp Levees (CoMpLETED AND Unper CoN-
BTRUCTION} IN OPERATING ENTERPRISES, CLABBIFIED BY Darm
Entereriss was OReaNizep: 1920,

DITCHES, TILE. LEVEES,
DATE OF ORGANIZATION. Per Per | Per
Miles, jcentof]l Miles. [centofll Miles. {centof
total, total, total.
Alldrainsandlevees,
1880101889, . cvnenennnns .
1890 to 1889, . .
1900 1o 1004.. .
1905 to 1004, ..
1910 to 1014.. ..
1915 to 1919, [P

Not reported......... ver

Crops.—The principal crops grown upon the drained
land in the drainsge enterprises are wheat, hay, and
corn, Data were not secured to show the part of
each enterprise planted to any crop, so the enter-
prises have been classified according to the principal
crop, and the total area of improved land is shown
thus classified, in County Table II. No data were
secured at the general census of agriculture to sepa-~
rate the crops grown upon land drained artificially

County Tasie J,—DRAI

from those produced upon land drained natursally.

NAGE ON FARMS: 1920.

THEE STATE.|| Altkin, | Ancka, | Becker, |Beltrami.| Benton. S?oir‘fe. gz,‘zg Brown,

1 | Number of all farms in the state or county............... Amemananen 178,478 1,046 1,589 2,631 3,085 1,561 1,026 2,954 1,476

2 | Farms reporting land having drainage. . 53,011 287 513 589 72 451 19 1,836 &34

3 | Farms reporting land needing drainage . 73,905 1,054 578 1,551 1,470 BR2 318 1,984 1,083

4 | Farms in drainage and levee districts. . 18,421 188 285 103 T08 37 35 441 68
LAND AND FARM AREA,

5 | Approxlmate land area of the state or county.. 51,749,120 || 1,171,200 | 203,780 | 883,360 12,446,080 | 259,200 | 314,240 | 487,680 | 301,680

¢ | Allland in forms. .. ...... 30,221,758 || 231,221 | 213,900 | 454,333 | 450,487 | 210,888 | 287,507 | 440,38 | 369,113

7 Improved land in 21,481,710 1,864 | 121,603 ] 250,946 £9,82 126,940 1 251,002 1 355,874 200, 808

8 Woodland in farms ... 4,482, 656 05,445 | 50,608 | 140,413 | 223481 H1 084 5,08 | 33,001 19,100

9 Other unimproved land in farms....c....coueueaenna... 80168, 4,257,392 73,912 32,689 62,979 | 141,318 | 40,955 30,449 52,011 59, 206

10 { Farm land reported as provided with drainage_............. acres..| 2,093,034 13,341 22,124 14,100 58,877 17,529 15,793 09,629 38,078

11| Farm land regorted as Eeeding drainage. . . g 3,504,574 77583 | 981332 | 81349 | 158,007 | 36701 13576 | 60818  30ass

12 Drainage only...coeeeraccvnnuanns 1,801,457 14,241 7,241 19,161 17,627 4,072 12,838 1 59,24 37,308

13 Drainage and clearing.....oceeeuen- Cvramesarassnacnanes aeres..| 1,703,117 83,347 19,081 65,188 | 138,470 32,624 738 1‘ 16,614 2,077

Carlton. | Carver, | Cass. CTQXVIQ;I.W- Chisago. | Clay. g;iz’; C‘:(tgg}- %‘&Z.

: in the county...... Meereemreaeeeanmneaaaaaae 1,917 2,009 1,579 1,824 2,236 1,948 1,253 1,801 1,281

% Ilggggerrogro?gr}‘zrlrggdl%gv?ngmdrg noge... "g5| 1,288 *182 614 7802 '345 R 1134 ’130

3 | Farms reporting land needing drainage.. 702 900 603 858 B8R 580 256 882 718

4 | Farms In drainage and leves districts......c.cvvieieiiivrinianennn, 47 157 73 283 176 125 111 224 79
LAND AND FARM AREA,

‘ thie count; 554,880 | 240,640 | 1,346,560 378,240 273,280 667, 520 852,160 {400,600 676,480

g ﬁﬁ%ﬁ%’gﬁnggﬁgi ?f??.m ¢ connty 195,109 | 218,382 | 240,733 ,036 | 243,819 | 50,717 | 203,188 | 380,043 | 100,100

7 TImproved lang in fas 54,854 | 138,854 74,537 317,253 125,784 505, 236 65,848 | 344,590 08,435

proved land !

8 ‘Woodland in farms. ... 70,501 41, 430 101,143 - 7,320 83,185 24, 306 97,491 8,613 71,812

9 Other unimproved land in far. 59, 844 , 208 85,053 30,444 34,846 51,015 39,520 28,840 44,353

¥ rided with drainage 2,400 28,651 8,001 32,275 15,482 20 2,307 84,453 4,622

}(1) {;g:,ﬂ; {ggg ?2}’,%?%2% as gggﬁiné drainage.. .. 8o SEB73( 288251 50,828 | a1 05| 20,084 18,418 ] 41,837 | &9.940

- 12 Drainage only....cocoveeinvinnnnn . 1,783 12,805 4,888 2,32 7,238 11,582 8,617 40,961 2,795

13 Drainage and clearing. . .. .ccoiiniiivrarerniiiieninaiaas 33,910 15,930 45,040 bt ! 22,987 10,072 7,811 ‘,‘ 876 57,155

! 1

77479°—22—35
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Younty Tasue IL.—DRAINAGE ON FARMS: 1920—Continued.

TFari- Fill- Free- | Good- Henne- | Hub-
Pakota, | Dodge. | Douglas. bz:ﬂt. more. born, hue. Grant, pin. | bard,
1 | Number of all farms in the eounby. .. ...oooveoniiinnei i, 2,373 | 10| 2,505 2,208 sur) & 51281 L e ggg L2
g %{arms repog;ng }ung huv(iglg d{m?age . i;»g % %, %g }, gg 1 10| 205 iy G| b 41};
P ArS 1e INg land necamg drailisge. f] ? .
4 | Farms lnpci)ralngge and leves %ustrlctsg. e eremarea e aaann- . 27 39 '222 852 1 202 u 85 158 2
LAND AND FARM AREA.
g 0 ’ 414,720 | 460,160 555, 520 | 470, 400 | 490, 889 353,020 | 361,600 | 613,120
§ | Approximate land ares of tho COURLY.......c..-ooooo oo seres. .| SN0 | S0 | 473400 | 40'401 | 506,850 | 413,988 | 437,705 | 310 200 271,762 1 191, 6o
7 Improved land in farms.... CIllmeres | 258581 | 200,445 | 242,620 | 301,478 | 376,210 | 315, 445 § 347,702 | 284,049 | 186,700 | 80,398
8 WooRIANG L0 JAIINS, - v anecieicine e acres..| 36,347 | 13,4641 064,409 18,541 ,324 | 20,003 ) 49,8001 5,542 51,8231 79,454
9 Other unimproved ian RO neres..| 29,780 | 24,118 | 65,831 | 50,442 45,247} 77,080 | 60,644 28,600 33,184 | 32,239
arm ided with drainag 10, 800 22,290 | 176,074 3,676 1 77,597 1,453 | 16,897 | 15,6840 2,265
i? fa:m {333 iﬁgﬁiﬁﬁ‘é a3 Eé‘é&ﬂé dralitnagga aee iai %é g’ tzgg ggﬁ ggg g? Zgé 3(7) ﬁgg 10, 661 ig gg; 32? ggg 35 gg;
1 (i
i Bﬁ:%ﬂ:ﬁgggl clearing. ) 20373 | &78L| 1,206 | 17,209 | 6,023 | 1,530 | 24,825 | 0)258
- oochi~- | T i
Tsanti, | Itasca. |Jackson.|Kanabee. I?,%%?.i Kittson. Ighing. Porih | L Sueur,
1 { Number of all farms in the county.......... e e 2,212 1,436 2,218 1,568 2,432 1,409 944 2,008 2,200
2 | Burtsrportog land havige i1 121 oLkl UmloLar) o Cw w o up Q)
3 | Farms reporting land ne rainage................ .
4 | Farms in rainge and 16ves Istrot . - rmerr i o e 56 K 132 ' 4dd 70 104 183 "6
LANRD AND FARM AREA.
5 | Approximate land areaof the county....cveveiivecreaeann, - scres..| 282,880 | 1,747,200 | 449,280 341,760 512, 640 711,040 | 2,010,240 | 505, 600 208, 240
6 | ARG ID farms., e e acres..| 256,010 | 168,076 | 424702 | 182811 | 404941 | 442030 | 152,807 | 464784 | 2047814
7 Improved land in f8rms .. ..o viiiiiiii i caraie e scres, .| 138,810 83,037 | 372,670 67, 535 360, 306 342,087 22,450 | 419,986 178,913
8 Woodland in farms........... e redncaraatataaos ..acres. .| 70,083 106, 916 9,710 §0, 003 23,707 43,814 03, 231 8,794 35,225
9 Other unimproved land In farms. . c.ceeincvecveanieanns acres..| 47,117 - 28,4323 42,412 34,773 80,928 57,038 36, 826 36,004 80,878
10 | Farm land reported as provided with drainage........ .....B0res..| 12,032 2,468 | 110,203 9, 252 29,730 55,413 4, 850 27,897 22,966
11 | Farmland raported as needing drainege .. o Clllacres..| a01e9| 62763| 77,482 16,042| 67,963| 3z d00| 70,010 | 27,051 | 31,637
12 Drainageonly...... demere e ....acres. .| 10,671 4, 000 67,152 2,9 55,612 2, 497 1,586 26,717 13,184
3 Drainage and clearing....ovev e nineriiiieiiariiennns acres..| 19,498 58,768 10,330 18,727 12,351 29,003 69,333 334 18,453
Mahno- Mille | Morri-
Lincoln. | Lyon. |MeLeod.| “p o Marshall,| Martin, | Meeker. | 7. son. | Mower.
1| Number of all farms jn the county.......c.covienieiiiiimnaenans 1,468 1,816 2,447 530 2,607 2,435 2, 460 1,898 3,095 | 2,364
2 | Farms reporting land having drainage. .. R 567 934 1,538 92 602 2,025 760 357 360 488
3 | Farms reporting land necding dralnage. . . 633 811 1,500 413 877 | 1,564| 1,029 729 820 857
4 | ¥Farms in drainage and leves districts. ......... e emmenanaaaann . 77 242 137 13 553 933 79 . 104 102 16
LAND AND FARM AREA.
§ | Approximate 1and area Of the OURLY.-rvssessrarrcsoness. scres..| 342,400 | 453,120 | 317,440 | 366,080 (1,144,320 | 460,160 | 897,440 | 873,120 { 731,520 | 455,040
6 | Alllandin farms. .. .......... errrimemnt -.imcres_.( 305,315 | 400,218 | 2007131 | 133,469 | '734,432 | 437,320 | 364,960 | 178, 550 | 440,013 | 404, 002
7 Improved 1and in f8MME..eeeirineeicercemervonnan .. 270,732 | 858,200 | 252,606 82,21 523,383 | 372,380 ,664 | 70,548 | 228,139 | 354,636
8 Woodland i fArmS. v .esnneensnnesnnnoes —mcres..]  4,417| 8,452 | 1,085 23,347 81,635 0,380 | 28,601 | 70,223 | 137,388 | 16,486
9 Other unimproved land in farms... . 0111111110110 | s0y168 | 42560 | 27,440 | 27,934 | 129,414 | 55,560 | 55,695 | 28,770 | 74,486 | 32,970
10 | Farm land reported as provided with drainage 21,195 | 64,173 47,434 4,711 | 109,806 | 187,232 | 20,987 | 10,882 | 11,400 | 23,358
11 | Farmland reported as needing drainage 21,425 | 46,683 | 40,726 | 27,554 | 80,084 | 82,842 | 40,398 | 33,488 | 41,545 | 26,665
12 Draliege only. . ...vuerencnnnnnnn s | 20,B47| 45,36 | 20,856 9,316 | 28,570 | 78,100 | 24,073 | 3,095 7, 22,187
13 Drainags and clearing.. ... . L] L BOTes. . 578 807 | 10,870 | 18,238 | 61,414 4,733 | 15,425 | ‘80,403 | 33,751 | 4,508

Murray. | Nicallet.| Nobles. [Norman.| QU lottee mayr| PeOo- | pyp | Ploe- | pop

sted. ington. stone.
1 | Number of all farms in the county......... 1,876 | 1,407 2,08 1,90 2087 6,627 | 1,221| 3,088( 1,187 200
2 | Farms reporting land having dralnage. Lis| 'ms| Yol s 100 nexg| Tas] Taar| Tied 1,18
% | Farms reporting land needing drainage.............. vecmremnensnes] 1,104 896 831 370 392 3,119 351 1,418 189 1,412
4 | Farms in drainage and levee p 7. N meemnreraearan arn 124 208 282 12 415 403 80 49 ns
LAND AND FARM AREA.
A{J;iwximnte land area of the county....... seeraenseneano. 8008, 450,560 | 283,520 | 462,080 | 550,400 | 426,240 | 1,304,960 | 388,480 | 004,320 | 300,160 | 1,268, 560
Allland in farms ! 3

rereeneniensenioores..| 416,872 | 267,521 | 437,608 | 489)358 | 376,221 1,gggizgg 284,688 | 333,418 | 276,371 | 1,060,155

5

6 .

7 Tmproved 1and In AT, .. .. onvre s er e e senseesennne ncres..| 384,616 | 212,407 | 402)238 | 401,179 | 30

3 " Woodland i 4, y ! ! oz

0 AT 2\ eso s ee . 000 | 21,7 7,951 | 33,340 | 30,453 | 276,118 1%3’ ﬁg e | i o
Other untmproved land in farms. ., 2200000000000 27,471 B4,839 | 83,045 | 136,215 | 51,057 | 117,771 | 26,879 | 114,007
10 | Farm land reported as provided with drainage..... [ scres..| B8O, 583 | 87,274 | 70,900 | 122,002 2, b
11 | Farm land reperted as geeding ArRINAZE . . eevnrennomnonsmeen scres_.| 45,397 | 36,604 | 41,054 16:328 9’3% 1 gég Zg 282 llsg 5’23 sI Zgg 1§§, gg}) |
12 DIAIBEE 01T+ nenenmnamrenrss -cpores..| 43,482 | 31,901 | 37,108 | 6,412 5,700 35,754 | 20,620 | 5,413 | 7.491| 33,284
3 Drainage and CleaTiig. ...oveerserresersnnornrors s scres..| 1,151 5,403 | 3,046 10,58 | 4,240| 83560 | 200175 | 50,656 01| 52,088
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County TaBre I.—DRAINAGE ON FARMS: 1920—Coniinued.

Ted
Lake.

Redwood.

Renville.

8t

Touis.

Number of all farms in the county........
Farms reporting land having dralnage...
Farms reporting land needing drainage.
Farms in drainage and leves districts. ...,

L2 B4

4,211
623
1,900
190

LAND AND FARM AREA,

proximate land area of the county
and in farms...........
Improved land in farms
‘Woodland in farms, .
Other unimproved land in farms

O =IRn

Farm land reported as provided with drat

Farm 1and reported as geeding drainage, .nage
Drainage only. . c.vcnveavannecnnn
Dralnage and clearing..........

D2 N =

LAND AND FARM AREA.
roximate land ares of the county.

land in farms...........

Farm land reported as provided with drainage..
Farm land reported as needing drainage. ...

Drainage and clearing............ evee

31,881
54,917
32,292
22,625

Yellow

All other

Medicine, | countien.!

Number of al] {farms in the count;
Farms reporting Jand baving drainage. .
Farma reporting land needing drainage.
Farms in drajnage and levee districts

WSO

2,109
559

1,077
155

LAND AND FARM AREA.

Improved land in f;
Other unimproved jand In f

Farm land reported as provided with drain:
Farm land reported as needing drainage..

cléa.rlng ...... erreieesarnienaaraeran veenas

476,300
458, 050

11,924
BT, 387

23,263
9, 855
952

1 No drainage on farms reporied in Wabasha County.
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Counry Tasrr IT.—OPERATING DRAINAGE ENTERPRISES: 1920.
- N S ey
Blus
s-,rl‘fwmx ] Aitkin, | Ancka. | Becker. | Beltrami.| Benton. | BigStone, Earth,
LAND ARTA,
1| Approximateland aren of the Sta16 0T COUREYen.rnnmvernrnseeanes .cres..| 51,749,120 || 1,171,200 | 203,760 | 863,300 | 2,446,080 [ 269,200 | 314,240 | 487,680
ises. 2, 700 419,680 68,891 17,235 | 1,211,754 7,979 10,111 54, 548
g Allland in aperating dralnage cutc-:r%irftfs ........... rarvireaseaeas 39, 5138' s i ond e 8: i ) 37: b 4; 310 5: 018 49: e
Improved fand........ocoooiieiinaiiainn.e. ) y .0 a
: Timhar s OItan o P fand fn farms. 1 370i(7)§§ 115,954 L35 0| o4 s %6 8 :
mber and cut-overland..._......... ..., i 5084 dJ R R T o CLITR Ty
6 Other unimproved tand ... . 1 210000 Sl 044,108 || 268,367 | 41,048 8,623 | 599,706 3,353 4,103 4,90
7 | Bwampy or subject to overflow, in enterprises..........coocoooone scres..| 1,193,138 31, 557 7,959 68,042
8 | Suffering a loss of erops from defective drai!;age ...... ! 471: 004 25: 157 7,830 1,196
9| Assessed G0T@AZE. (e rsriiiii e e 9,074,662 419,680 68,801 17,701
10 Excess over all land in operating enterprises 741,953 MoLaieneeanieeens 4060
o diteh DRAINAGE WORKS,
n ditches:
1 Im(‘,ompleted ....................... e e et anaa miles. . 62.3 34.4 93.0
12 Additional under construetion. .........o...... .miles.. 0.7 eeanenn.onn 2.0
13 Maximum completed in any enterprise. miles 1.0 81 20.0
14 Maximum width st bottom of ditchz. ... ... . fest. 12 8 16
15 Maximum of average depths of outlet ditches 2. ..feet,. 5.0 6.0 9.0
16 Menn depth of branch dltehes 2. ooooo et rmre e ees . Jeet. 3.8 ... emens 4.6
Tile drains:
17 mpleted......oooeie.n .. 243,0
138 Additional under construction. 6.0
19 Maximum completed in any ens 16,0
20 Maximum size oftile 2. 42
Acoessory levees and diki
21 Completed.......... .
22 Additionsl under construc
23 | Ares drained by open ditches only 2. 8,440,167
24 Length of thege ditches........ . 13,432.0
25 Average length DEr a0r8. creeviree irareaniaanes eananeas { 8.4
26 | Area drained by tile only 2. c..viiveeiiinincin i anraanea 271,118
2 Len%holt ese tile. . ....... i 2,816,1
28 verage 1ength Per 8Cre.ma. oo ou. . 54.8
28 { Area drained by open ditches and tila? 5 521, 424
30 Length of thege drains. ...eeovvenn.n . 4,902.3
3 Average length per acre...... 50. 2
DEVELOPMENT OF LARD.
82 | Improved land in operating enterprises, 1920...........oiiiauan ..etres..| 3,818,400 | 136,058 28,458 8,412 | 137,604 4,310 5,918 49,038
33 | Iruproved land prior to drainage..c.ecoevens mvennne--BOTES, | 1,722,875 44, 07! 9,097 2,278 leveenee P 1,134 2,923 , 273
34 Increase since drainage..........- veaneroBCTES,.| 2,005,615 26, 979 17,362 6,130 87,604 3,178 2,005 48,805
35 Per cent of increasas ... ___ Ll N RN 121, 27.2 100.9 0.1 |...... oo 2B0.1 102.5 o0 urans
38 er cent increage is of all improved land in farms, 1920....c000a.. 9.8 43.6 14.3 2.4 41,9 2.5 13,0
37 | Timber and cut-over 1and, 1920...cseeseerevrcererrennsnnsiivacansd acres..| 1,370,023 115,255 1,384 200 574,444 [ 818 |eeuinieeeniiiciininnan
88 | Timber and eut~over land prior to drainage...... . ...acres..! 1,473,820 117,488 1,856 214 581,444 seesssaans
39 Decrpase sines dralnage...cveeseenees reenan .acres, . 103, 797 2,234 272 14 7,000
40 Per cont 0f deerefst...cusensiremneercrersssmirmasionaanmssseanns s 1.9 18.4 8.5 . vasrasas .
411 Other unimproved land, 1020, ..o iiiiniinin . acres..| 4,044,198 268, 367 41,048 23 599, 708 3,363 4,193 4,010
42 | Other unimproved land prior to drainage 6,038,014 208,112 58,138 14,748 | 830,810 5,803 7,188 51,275
43 Decrease since drainage.... 1,991, 818 , 745 17,080 , 1 30,604 2,640 2,995 46,365
44 Per cont of decrense... 33,0 8.4 . . 43.1 41, 90.
45 | Swampy or subject to overflow,1920........... 1,108,138 31,557 7,959 68,042 17, 818 153 B89 [.oiemreses
48 | Swampy or subject to overflow prior to drainag 4,634,641 148, 468 37,128 18,603 154,889 4,118 5,702 43,043
47 Decrease since drainage. renmerraaavrrane 3,441,505 138,911 29,1690 10, 561 137,071 8,083 5,113 43,043
48 Per cent of decrease. 5.3 &1, 78,6 63.6 88.5 86.3 .7 100.0
CAPITAL INVESTED AND COST PER ACRE.
49 Totatl cu}i)ital invested In and required for completion of o%erﬁting 44.15.858 — )
L T ollars. . 162,025 | 3,108,371 84,753 4, 858
5 Copital invasied in these enierprises (0 Doc. 81, 161, ....... dollars.. 42,017,447 || 966,046 | 315,585 | 162,025 | 2,094)371 | 63 bl R ggsj 768
51 Additional capital required io complate these enterprises,....dollars..| 2,186,801 If........ srafeserensacsalicncnecniad] 112,000 1,626 |ovn-n. eeen 11,090
52 Average cost per acre when completed............. »oseoodolinrs.. 4, 2.30 4,58 9,40 2.56 %.12 20,22 14,69
53 | Enterprises constructing open ditehes only.....coeeennans. . dollars. .| 23,238,089 968, 046 231,607 154,334 3 Z 66
54 Average cost per dere when completed. Cdollars.. | 8.95 5, 5.63 4,33 & 106’2. gé 64537?2 8?3322 555'.766
55 | Enterprises constructing tile drains only.....omvesevieneceoaaes dollars..] 7,301,548 ||........ 8,837 | eivrenennn 62, 885 857,744
56 Average cost por acre when comploted. ..vocvevecennea. ... dollars,. 27, 22.32 {oveennninn 1,87 1b, 2%
57 | Enterprises constructing open ditches and tile drains........... .dollars, . |613, 553, 301 75,141 7,601 55,260 | 251,348
58 Average cost per acre when completed. ..... crmeeaeeieiaauas doilars.. 25,99 1620 11.15 39, 87 25,92
CROPS,
Tmproved land in enterprises reporting— ’
59 ‘Whest as prineipal crop on drained land....oeveniiiin i,
60 Hay as prmcilpa crop on drained land. .. .
61 Corn a8 principsl crgp on drained land...
62 Oats as principal crop on drained land. ... ........ PR
a3 Potiatoes as principsl crop on drained land.....
84 Flax as principal crop on drained land......... ..
85 Not reporting principal crop on drained land...................

1 Office estimate; the reported figures oxcoed the improved acreage in all farms in the count:

2 When works under constriction have been completed.
8 Includes 4,643 acres constructing also 0, 4 mile of levee,

¥ us determined by the census of agricultura.

4 The reported figures have been reduced in proportion to the reduction made in improved land, 1920,

& Per cantl not shown when more than 1,000

¢ Includes cost of 0. 4 mile of levee,

T Includes 4,892 acros reporting barley a3 princl{gal crop.

8 Includes 409 acres raporting sugar beets as principal crop,
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Brown. | Carlton. | Carver. | Cass. Chippewa.| Chisago. | Clay. (@&t}(ﬁn- %&z
LAND AREA,
1 | Approximate land area of the COUNLY..uevrervevenirrnennennnno.dl acres..| 391,680 | 534,850 | 240,640 | 1,346,560 | 878,240 | 273,280 | GOT,520 ] 409,600 | 676,480
R i — ol BEOSE) LR LE| 4B U B3 2R b
) eareerear e 5 a2 . s X 8,782 | 2488301 26,128 | 12,551
4 Per cent of ali improved land in farms. ... ovoveieinonaannenn.. 5.3 1L 2.3 19.0 12.4 7.0 49.2 7 18.3
g gh}n}}er and eut-0ver a0 e e e eereneerecnnns s vnns acres. . 31 i i ; 402 0. o 2,789
ther vnimproved land. ... .0l T aeres .| 12,1905 127,053 {7,403 0,062
7 | Swampy or subject to overflow, in. enterprises..........c....... acres. 96
8 SU‘IG!'IIX)] a loss of crops from defactive dnr;inuge. e eremnenn e aBETES. . :'?" 39& ig’ gglg % ggg 4
0 | AS505500 BLICARE . ¢ wevezarenansnnrnnnnns eI 27,538 370,075 | 33,524 | 24,402
10 Excess over all 1and in operating enterprises.............. Lneres, .., ... SRR SRR SR ORI SUUUUSAUN SOV IO N PO ’
DRAINAGE WORKS.
1 Opeg ditclhcis:d
ompleted............... Sreamaveressbenavatasannernarnran 52, 7
ig ﬁddgxi’;ional undef téoﬁstruction .......... az.g e 1.0 1.6 s 4.5 1.0 105.0
aittim comploted i g eecpise. Blrgiel P ) L B TS T
14 Meximum width 0t bovtom of Ateh berr - Uy o0 0 %0 20 1
15 Maximum of average depths of outlet ditehest. 5.0 7.0 10.0 8.0 8.5 8.6 7.0
16 il L&[ea;: depth of branch ditehes . ... _..................100 3.1 5.0 31 4.0 41 49 3.6
o draing: i :
17 Completed.
18 Additional under construction % y
19 Maximum completed in any enterprise. . X )
20 Maximum size of tile!
Accessory levees and dikes
21 ompleted. .,......
22 Additionul under construction
23 | Area drained by open ditches only t...... rraerrrreererreaearen acres. . 0,804 | 42,500 5,242
24 Length of these ditches...... y .. .miles. . bs.6 54,0 " 7.3
25 Average length per acre ; i 47.6
26 1 Areadrained bytiloonly ... .l 156 |.
27 Length ofthesetile.. ... .. 3.1
28 verage length per acre 104.9
29 | Areq drained by open ditchesand tiled.....oovenneunniiimenanns 884
30 Length ofthese drains. ........... i 151},
31 Averpge length per aere.......o..vo.... 9.2
DEVELOPMENT OF LAND,
32 | Tmproved land in operating enterprises, 1920..... bemerneene ..eeuBeres, . 15,310 6,326 3,140 14,137 3 2 2
43 | Improved land prior to dmgmagu.... R . i’:mo 3:949 LS e Zg: i?g g;gg.‘l féﬁ;ﬂ fg’ iﬁ li'(ﬁ)g%
gg Incrio]ase}ec%;:% {dmx;gggé .. 8 ,ir.lmg 2 é(a)TZ Eii;zg 14137 1B Bgsg 6,203 127472 ] 16007 | 8402
36 Per cent inorease is of all improved lund in farms, 1920...0200 2.3 4.3 S 16:0° 5.0 . 4 2‘1’33
37 | Timber and cut-overland, 1820, ... .o oiiiii e acres. . 33 5,381 99 23,900
88 | Timber snd cut-over land’prlor to drainage. 5,633 170 24; 572 g' ﬁ
39 Decrease since drainage....... 232 71 672 ——— 1,466
40 Per cent of decrease 45 418 2.7 |l 4.5
41 | Other unimproved 1and, 1920,.....vrevvverrervrensnascenarnons 12,195 | 30,793 3,043 33,834 4
42 | Other unimproved land prior {0 drainage.. . 16505 | 32,018 | 54u% | 47,200 11,745 J?ggg
ﬁ l)ecrlgase sirécaf%rahxage .......... . 3 jﬂg 2, éﬂg 2,455 135165 7,26
er cont 0F AeCYBASE..everr e vaearrsvasresersenvrarvesnoons .. a4, 3 44.7 8.5 43,7
45 | Bwampy or subject to overflow,1920........... frrareretmaranes acTes. . 3,961 9, 520 1,837 ensen 328
46 | Swampy or subject to overtiow prior to drainage. ..acres..| 10,555 26, 508 6,253 63,317 11,246
47 Decrease since drainage............. ..8eTes. . 6, 54 17, (48 4,616 63, 317 10,918
48 Per cent of A8CroaRe. ... .owresoruens LI 62.5 64, 7.8 100.0 47.1
CAPITAL INVESTED AND COST PER ACRE.
49 | Total capital invested in and reguived for completion of opereting
BNLerprises. ... ... eeeze i eeernans e nemen i enn e dollars..| 692,574 | 135,012 | 136,079 | 268,606 | 1,036,955 | 94,002 | 712,787 | o%2,231] 03,973
50 Capital invested in these enterpriser fo Deo. 31, 1919.......dollars. .} 500,185 1 125,012 | 117,570 26%, 606 { 1,036,955 | 94,802 | 712,767 | 844,501 93,973
51 Additional eapital roguired to complete these enterprises.dollars. .| 132,879 [.......... 2500 [ ceecracens|oannnasnnas F 107,430 §.........
52 Average cost per acre when completed....c..oeieanan, dollars. . 25.15 3.18 21.66 3.74 20.42 5,47 1,88 28,40 3.85
53 | Enterprises constructing open ditches only . ..ovevvvnennnanans 83,337 268, 606 16,328 43, 978
84 Average cost per acre When completed. . . 16,28 574 14,44 2.85
55 | Enterprises constructing tile drainsonly .........oe..s s dollars..| 236,319 |.......... 16,531 favenvrnnnns 396,732 1..... ...
56 Average cost per acre when completed. . ..o.....oeil.lll dollars.. 39,30 |--ooolo 10789 fvomeniennns ok, 25 [02T 00
57 | Enterprises constructing open ditcheés and tile drains.......... dollars..| 345,051 {ecmeenn.s J 0 383,011 feeen.n . 540,170 L. ...
58 Average cost per acre when completed........ooooiiiiiii dollars..[  80.51 [........ R 1 - 1) O 313 §..... .-
CROPS.
Improved land in enterprises reporting—
59 Wheat as princi}ml crop on drained 1and......ovavneienen, - BEPES. oot
60 Hay as principal erop on drained land
61 Corn ag prineipal crop on drained land
62 Qats ag principal crop on drained land.
63 Potatoes as principal crop on drained a
64 Flax as principul crop on drained land..... .
65 Not reporting principal crop on drained lan

t When works under constracticn have been completed.
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S~ ORI

ot

5
60
61
62
63
4

Dodge. | Douglas. | Faribault. Freeborn.| Grant. H;’EF" Hubbard,| Isanti. | Itages,

LAND AREA,
Approximate land area of the eounty............... eeranens ....ncres..| 281,600 | 414,720 | 460,160 | 470,400 | 353,020 | 361,600 | 613,120 | 282,880 |1,747,200
1 i i 0,677 | 118,685 | 10,084 | 60,305 | 13,375 | 14,302 99,527
Al &a;%:gv%geﬁn%‘? .d.rfl.l f?gp.e.nw,?flses ?6; 753 101604 | 11,403 | 60,36 8,030 3130§ 3 A
Per cent of nll improved lund 6.9 98,1 36 21.3 ) 3{;2 5 bl
Timber and cut-over land P15 ' " e 3,051
Other unimproved land.. 7,445 |eooines 4,053 5,8 4,816 | 65476

Swampy or subject to overflow, in enterprises .

Suffering & loss of erops from dafective drainag

Aszessed BOreage. . vereei e rirrienaes PR
Excess over all land in operating enterprises

DRAINAGE WORKS.

Open ditches: .
Completed.......... Hemeeiesameeeereneevesraseneartarennann miles..
Additional nnder construetion .. ...o ee e ieeue i miles..
Maximum eompleted in any enterprise, .miles.
Maximum width at bottom of diteh L., .. ......_ . feet..
Maximum of average depths of outlet ditchest .. leet..
Mean depth of branch ditches ... ... . . ic.aee... PR T 2

Tile drains:

Completed . nvonvnriinciiiiiicai i, veeraraaane eerens mijles..

Additional under construction . .
Maximum completed in any enterprisc.
Maximum size of tile !
Acoessory levees and dikes: -

Complete
Additional under construction ... ...icioiiiiinnneiii e miles..

Area drained by open ditchesonly 1......oooiiiitiiiniiiriannn. acres. .
Length of these ditches ..mj

Area drained by tile only L. oo nsseimenr i eeaes acres. .
Length of these tile........ ..mjles. .
Verage Iongth Per 8ere... ..o iiiiaiiciiaraaeiein.. ..foet..

Area drained by open ditches and tile!............ vemrenn enraes acres. .
Length of these drains........... ..miles..
Average length peracre...... erterasesienieriatncaanaanaa, feet..

DEVELOPMENT OF LAND,
Improved land in operatinélgxterprises 1920
g8

TImproved land prior to drainags.. ...
Increase since dralna|

Timber and eut-over land, 1920.....coveevrveenennn.

Timber and eut-over land prior to drainage....... .
Decrease since drainage........ccoeevanean creen
Por cont of decrease.......... reremavnuen rremssaesinaceniesnan
Other unimproved land, 1920._....... reessesomrvionratnastaaenas
Other unimproved Jand prior to drainage..........
Daocresse since drainage....... ravene [ acres. .
Per cont of dBerease. .. .oveveeieeeseenmreenvenencoannennans
Swampy or sub}ect tooverflow, 1020, ... ... iiiiiiiiinaa. T JO PO R, 15,959 2,628 3,560 1,081 |.........
Swampy or subject to overflow prior to drainage. .. 6,409 | 10,500 47,111 4,038 14,802 0,746 | 99,527
Doczigmse since dralvage........ heteseuaaaaann 6,400 | 10,509 381,152 2,007 10, 742 8,715 | 99,527
6r CeNt Of ABUTBASB. .. v ee ot rrimecer e cminnarneasneeaoanns 100.0 100.0 66.1 43.3 g{5. 1 89.4 1()0.0
CAPITAL INVESTED AND COST PER ACRE.
Totalécapital invested in and requirad for completion of opemtin& (ﬁxter- w000 107 .

P8BS, o st vareeansnnensanacnncnccnremsemane eevaraasiaataaas ollars, . ) 536 | 2,317,116 | 313,283 | 584 7 490
Gadpital invested In thase enterprises to Dec. 31, 1916, ... ... dollars..| 55,000 | 197,536 | 2,101,616 | 265,283 | 584’ §§§ %3;’ ;7; gg’ 323 %gi’ Sgg gﬁjm
Additional caplial required to complete these enterprises .. Aolars. deeu.os oo lensoeron.. 125, 500 000 |..... T V500 {..... D T FOTIR TN

Average cost per ncre when completed......_......... dollars, . 4.03 8.44 19,52 16.42 9.69 17.78 2.16 10.17 2.43
Ente{ggﬁzﬂ:ﬁ%ﬂeﬁt&% %}ﬁgﬂd&c&;ﬁ;&nl . g:z.. 213,1 00 1585132 88 8%3 155)69&1# 119, 5()g 214, 787 30,887 10468§5 241#23
Enterprises constructing tils draing only., ars.foeeoe.-... wreevennn] 642,854 . 10.40 216 10. .

Average cost per aere when complstad 12} o T U PO s
Enterprises constructing open ditches and ars..| 47,460 | 39,404 | 1,585, 430
Average cost per acre when completed lars.. 56l 30.1 23.42
CROPS.
Improved land in enterprises raporting—
‘Wheat ag riuciiml crop on drained land, «.ooeeaiaann.... acrés. [ PSR 60,365 L1073 PO PRI IR
Hay a8 p ci{pa crap on drained land... ... ..... ,823 T smTTaaes T e .
Corn as princlpal erop on drained land......... 96,505 | 11,063 |...-oTC
Oats as prinei]ixg,l icro on drained Iand. ... ...... 2,776
elp:

Totatoes as pri al crop on drained land..
Flax a3 principal crop on drained land.......
Not reporting prineipal crop on drained land ..

t When works under construction have been completed. ‘
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Tackson,

Kittson.

Lae qui

Parle,

Lyon.

LANXD AREA.

Approximate land arca ofthe county...evesvuaeiin.an eresvene. BOTEE. .
All land in operating drainago enterprises. ... ...cvivaveiunnen acTes. .
Improvedland......... besoarenaesinsiennamnnrnraretenanas L8CTes. .

Per cent of all improved land in farms.....o.oo.ooeiiiiiiian
Timber and cut-overiand. .......oovoiieiimmniiiniiaanas ..acres. .
Other unimproved land ... ivvar i .oo-.BETES. .
Swampy or subject to overflow, in entegprlses .................. ACTER. .
Suffering a loss of erops from defective drainage.........co.oo.n acres. .

A8908360 BCTCARB. « « o v areveennnersnasnrssssirnreeosassnsonssanazsnsesns

Bxeess over all land in operating enterprises ..o vnvmvvnnes BCTES. -
DRAINAGE WORKS.

Open ditches:
Completed
Additional under construetion....
Maximum completed in any enterp
Maximum width at bottom of ditch®........
Maximum of average depths of outlet ditches
Mean depth of branch ditches 2... .

Tile drains:

Completed ..... Crvecereansas ‘s
Additional under construetion ...

- mites

Maximum completed in any enterprise......... ....miles..

Maximumsize oftile2......ooovvniiiinnn [ v....inches..
Accessory levees and dikes:

Completed.......cooiieneenneninnnnn Ceveenaene [ miles..

Additional under construction.....ooonvecoiinaions ereton..Iniles, .

Aren drained by open ditches only 2
Leu?h of these difches ..
varage length Per acre.... . ..oiiiiiiiiiniiieii ... Jeot. .

Area drained by tile only 2. . veievvnniiicmnnieieiriaieaaeea
Length of these tile...... .
verage length Per BCT6.ue. v vrecrrmnanrenverarenraeaaann

Area drained by open ditches and tile3............. berreonan ...00TeS. .
Length of these drains . ..miles..
verage length per acre............ vecaennaranen P feet..

DEVELOPMENT OF LAND,

Improved land in operating enterprises, 1020........ccacauena. BOTOS..

Tmproved land prior to drainage............ acres. .

Increasesincedraingge.........
Par cent ol inereB80. .. ccoraimeeecuraiceaeyene

Per cent increase is of all improved land infarms,

T¥mbper and cut-overland, 1920.
Timber and cut-overland prior

Average cost per acre when completed..
Enterprises constructing tile drains oply.. .

Average cost per acre when completed. ..vevrennns
Enterprises constructing open ditches and tile dratps. ...

Average cost per acre when completed........oounis

CROPS,

Tmproved land in enterprises reporting—
‘Wheat as principal crop on drained land
Hay as principal crop on drained land
Corn as principal crop on drained land.
Oats as prineipal erop on drnined land. ..
‘Potatoss ag principal crop on drained land
Flax as principal crop on draimed Jand...
Not reporting prineipal erop on drained lan

711,040

498,204
275,330

%0
27,756
195, 208

wrneaes ACTEE..

1275, 330
2160, 169

115, 161
7.9
33.7

cesassine

Docrpase since drainage..
Per cont of decrease..
Other unimproved land, 1920............... veves
Other unimproved land prior to drainage ..............
Decrease 8inco ArainBge. . voeseamacnrs cevemsasneoncslBOres..; 37,115
Per cent of decresse.. . oeenmvn- feanmsmsssessactssennnns PR 80,
Swampy or subject to overflow, 1920.,........ [, ..8cres.., 7,89
8wampy or subject to overflow prior to drainage............... ACTeS.. 28,787
Dacroase since Arainage. .. ooeveuenimmcnanreananatianean BCres. . 0, 89
Per cent of decrease.......... tesasnsmmseenrancananannnaas rases 72.
CAPITAL INVESTED AND COST PER ACRE.
Total capital invested in and required for completion of operating
BILEIPEISES. oo eresmrrasanamesorarziaiantsraans voeornsane-wodollara. | 1,624, 563
Capital investedin these enterprises to Dee, 31, 1910.......dollars. .| 1,555, 167
Additional capital reguired to corplete these enterprises. . dollars.. 49,406
Average cost per acre when completed -.............L. dollars.. 24.
Enterprises constructing open ditches 0nly.....covevieranaan, dollars..|..

788, 425
768,425

1.52
758,425
1.52

738, 047
738, 907

el
214, 045

17.05
103, 256
33.40

1,
38.58

56,103

275,830 |.

10ffice estimate; the reported figures ar 93 per cent of the jmproved acreage in all farms in the county as determined by the census of agriculture,

2 When works under construetion have been completed.

#The reported figures have been reduced in proportion to the reduction made in improved land, 1020,




Mille
Lacs.

—

S22

373,120
7,172

4,15

3
5.2

Mower,
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Mahno-
‘men. Marshall.
LAND AREA.
1| Approximute Jand area of the county............ rerrerranaaaas acres.. 368,080 | 1,144,320
.......... 36,724 771,431
G A v o e SRR - ie,get | 1487137
4 Per cent of all immproved land in farms........... 19.5 3.1
5 Timber and cut-over land. ........... PRURORI 1, 154,858 |...
6 Other unimproved land. .......... IR rveeee...BCTOS.. 19,245 | 120,426
7 | Swampy or subject to overflow, in enterprises...... e eeearan———— 13,714 30, 856
8| Buff ny ) loss]ufcrops from défoctive Arainage. . ... ... owneeon ’ 25 61, 004
0 | ASEEESOU BLTOREG . - ceemrrnmnnnenarnvnvaesnnarnnsans PP 38,724 | 1,150,927
0 Excess over all land in operating enterpriges. .....oceeeennennes a0res. . T 379,508
o di DRAINAGE WORKES,
n ditches:
peCOmt cle%sed. s eaiaraneriasanes e tanesaenaaanae e ros werens 41,1 834.5
Add.ﬁ:ional under construction... 53.3
Maximum eompleted in any enterprise........

Maximum widfh at bottom of ditch 2. ........
Maximum of average dopths of outlet ditches 2, .

Mean depth of branch ditches 2........ e
Tile drains;
Completed...oc.couvnanne. "
Additional under construeti
Maximum completed in any enterp;
Maximum size oftile 2.....0......0
Accessory lavees snd dikes:
ompleted........o.coieinan
Additional under construction.......ooiececnnrrennan Cesmanraes
Area drained b}v1 open ditches omly ®.. ..o iorimu i 20108, -
Length of these ditches....... . .mijles..
verage length peracre............. e ramemare e maamm s foet. .
Area drained by tlle only 2..... oo acres. ,
Lmich ofthese tile......... caen .miles, .
verage length per acre... ... besaseaaa e PR (-1
Area drained by open ditches and tile 2., . ........ ..., . 8Cres. .
TLength of these draing,........... .miles..
Average length Per 8618, c.vvieirneicnnann.. PO wreaen teat. .
DEVELOPMENT OF LAND.
Improved land in operating enterprises, 1020 ... .ouueeeennnnnnnnns acres. .
Improved land prior to drainage..........
Increase sinee drainege.. cveaee....
Porcent of inereass. .. .....ovevieireeiancenannn [T
Per cent increase is of allimproved land in farms, 1920............

Timber and cut-over land, 1920 ... vvueiiuscreirevmericeaiearanns
Timber and eut-over land prior to drainage. .
Decrease since drainage. . .....
Per cont of decrease

Other unjmpreved land, 1920
Other unimproved land prior to 4
Decrease since drainage.
Per cent of decrease.

Swampy or subject to overflow, 1920. .
Swampy or subiect to overflow prior to d
Decrease since Arainage. cvee.uisnaenn.
Per cent of decreass..oveeeeen.n.

147,187
2343] 568

243, 56
100.0
6.5
154, 858

173, 430
18,572
10.7

CAPITAL INVESTED AND COST PER ACRE.

Total eapital invested in and required for eoxapletion of opersatin Ql]’lt(‘/r*
11565, .. - . .... seesamasieenerrn aaee e see e merann s aannanra dollars. .

prises . corn
gfg)ital invested in these enterprises to Dec. 81, 1619....

267,573
92,5673
175
267,573
.29

34,102
34,192

..dollars, .
ditional capital required to complete these enterprises.. . ..dollars. .
Average cost per acre when completed........ ..., vvow..dollnrs. .
Enterprises constructing open. ditchesonly._. ... _... eravan canans dollars. .
Average cost per acre when completed. ... dollars..
Enterprises constructing tile drains only.............. dollars..
Average cost per acro when completed............ dollars. .
Enterprises constructing open: ditehes and tile drains ... dollars. .
Average cost per acre when completed......oovvoveeean... «..dollars, .
CROPS,
Improved land in enterprises reporting—
Wheat a8 prineipal crop on drained land. ........ rereseaniaven JBCTOE..
Hay as principal crop on drafned land. . . . ..8CY08. .
Corn as principal crop on drained land, .
Onats 88 prlncgygl ¢rop on drained land. .. ...
Potatoes us principal erop on drained land..

Flax s principal crop on drained land. ... ....
Not reporting prineipal erop on drained land...._.............

avresan.

13,1821

1 Office ostimate; the reported fi
2 When works under construction have been completed.

? The reported figures have been reduced in proportion to the reduction mads in improved land, 1920.

gures exceed the improved acreage in all farms in the county as determined by the census of agriculiure,
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Counry TapLe IL.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued,

5563

DOXI DB/

[

3 Otter [Penning- Pipe-
Murrsy. | Nicollet.| Nobles. |Norman.| ‘o TlE| Pine. | ayome. | POk
LAND AREA.
Approximate land area of the county..... [ mevenesnasco BOTES..| 450,560 | 283,520 | 462,080 | 550,400 | 1,304,960 | 388,480 | 904,320| 300,160 | 1,206,560
Allland in operating drainage enterprises........eevceunn.o...BCLOS. . 44,984 | 28,660 16,734 1 280,024 50,565 1 349,624 16,227 14,834 837,261
Impr)ove land...o.ornanne ervrseman serenn ..8CTes. . 35,225 18,053 12,069 | 166,380 25,384 {1186,319 8,636 14,092 557, 509
Pet cent of all improved land in farms 9.2 7.6 3.0 41,5 3.7 95, 8 7.1 57 66,2
Timber and cut-over land...... ceacnnee 337 22,173 1,078 |eeeerenenn 28,330
Other unimproved land......veeeaueo.. 12,276 141,132 6, 616 742 251,416
Swampy or subject to overflow, in enterprises........o.c...... 5,253
iuﬁan% a loss of crops from defective d?ainnge. 1:’;, 91)1 %:288 %% e lg% g’%
8305300 BLTOAEG . +vvevsrrerenrsaressrmmnarrasonn 30,746 7! 1,016,45
Excess over all land in operating enterprises :08 ) %40(9); ;‘5{4; ,101.227. . 1.4’8?4 '(1)%3}%2?3
DRAINAGE WORES.
Ope(r:x ditc;neés:d
ompleted................. veeeerasnaenenaniens (RO 111 T . 3 3L 314. . 371 5 3 .
Addftional under construction .gllilg. Y . 785 143% ..310 . 3148 [ 2412 . .3 2 - t‘l ’ caas .51 Sﬂig
Maximum completed in any enterprise.. -miles. . .8 14,7 6.2 5.0 At S TX Y : 23.8
Maximum width at bottom of diteh 2. ., .. Jfeet.. 40 20 10 0 10 24
Maximum of average depths of outlet ditcl feot.. 9.2 13.0 9.0 3 6.0 0.2
Menn depth of branch ditches 2. ...feet.. 5.8 3.4 5.1 8.0 4.3
Tile Cdrmnls:t "
omapleted......ococieenaen .. 488.6 86.7 137. 12 fennrenarae
Additional under construction 33.6 3.0 10. g ﬁ’ g
Maximum completed in any en 28.4 10.2 64.5 43.2 fennvnoeese
Maximum size of tllez.....0......0, 36 5 2 a2
Aceessory leveas and dikes:
Completed.............. venreeeeeaneesraesanrarenen JRRPRIT IR MRS PO FPTO S O P P
Additional under construction....... [ cermenan 111 (-2 J000 A (R P R DY N PR cexresaniafmmnnompessfencorsonae
Area drained by open ditches only 2 cvuecvrieiincnsinncnrensas acres. . 9,358 23,906 3,713 | 278,503 41,037 | 340,624 833,063
Length of these ditches ....miles, . 48.5 141.3 195 314.3 177.6 a71. 804.4
27.4 311 27.7 6.0 22,
19,045 3,350 4,17 Liennnnss
827.0 18.4 58.3 leavvsnran
90.7 29.0 T3 |aennn
Arep drained by open ditchesand tile2 ... .. oiivcnaii. ACTes. . 16, 581 1,320 8,848 1,431
Lenith of these draing_.,......._.. _miles.. 225.2 23.2 101.0 1,
- Average length Per aere. (oot ovrer e enamae e feef.. 1.7 92,8 60.3 3.7
DEVELOPMENT OF LAND.
Tmproved land in operating enterprises, 1820.......ccevueusn. acres. . 25,205 1 16,053 12,080 | 168,38 25,3%4 | 1184, 319 557,500
Improved land prior to drainage............ 4 13,684 , 202 5,819 |aneenrn-- 8,508 | & 86,763 233,950
Increase since drainage.. reeeveceaan acres.. 21,561 8,761 L 250 | 186,386 16,878 | 99,550 323,520
Per cent of increase OB T-/ X 2.8 1074 LE.0 wed | 11y 18,3
Per cent increase Is of all improved land in farms, 1920....... 5.8 3.2 1.8 41.5 2.5 51.2 38.4
Timber and cut-over land, 1920 1,961 1 22,173 28,336
Timber and cut-over land prior to drainage, 8,325 1 83,624 41,630
Decrease since drainage.. 1,364 | 11,451 04 13,204
Per cont of decrease. 41.0 3.1 © BB faemnmennnn 3L
Other unimproved land, 1020 12,276 4,685 | 113,838 23,210 | 141,132 6,518 742 251,418
Other unimproved land prior 19,019 10,915 | 280,024 38,724 | 229,237 12,237 3,708 561,042
Decroase since drainage.. 6,743 6,250 | 106,386 15,514 88,105 5,721 2,068 310,228
Por cent of decresse. 5.5 7.3 ko4 0.1 35, 6.8 40.0 k52
Swampy or subject to overflow, 1920...........cnvarieeianoen . BOTOS.. 4,028 , 253 3,085 | ccansnns 17,147 8, 288 812 lerermaa.| 163,481
Swamp}y or subject to overflow prior to drainage.. v BOTES. . 17,052 10,091 8,473 | 280,024 45,143 | 132,018 8,000 3,708 307,184
Dacrease since drainage,.e...... (R e e BOTES, . 12,124 , 838 5,4 280,024 27,006 1 85,728 7,188 3,708 183,703
Per Cont; Of A6CTERS0. vv—nenvmnvereoreeeee o e 1 7.9 b4 100.0 b2.0] 4. g0 oo k.0
CAPITAL INVESTED AND COST PER ACRE.
Total capital invested in and required for completion of operating en-
F e T enemerasareenrasenasenan dollars. .| 1,448,271 | 342,445 5,680 | 670,060 | 316,154 | 003,010 | R0,274 | 269,175} 1,111,837
apital invested in these enterprises to Dec. 31, 1919, dollars..] 1,343,220 | 332,762 | 510,331 | 670,660 316,154 | 608,019 89,274 | 219,175 | 1,102,337
A&:iitionul capital required to completo these enterprises.doliars..| 105,061 9,683 35,320 | ivannsafenarmananss wmereeemralornnonenns 50,000 9,200
Average cost per aere when complsted............... dollars.. 32.20 11.65 32.61 2,40 6.25 1. 5.50 18.15 1.33
Enterprises constructing open ditches ongr .................. dollars.. 82,565 | 205, 5% 40,320 | 668,755 188, 449 1,104,950
Average cost per acre when completed........ N dollars. . 8,82 8,57 10. 88 5,40 4,50 i.a2
Enterprises constructing tile drains only.... ceeen ...dolars..] 823,622 | 71,370 | 130,834 |.eeceewaen] 0 21BB iioiciidiiraie i e aee
Average cost per acre when completed...................dollars.. 43,25 21,3 31,35 |einmnnnan
Enterprises constructing open ditches and tile drains......dollars..| 542,084 | 65,489 | 374,497 1,611
Average cost per acre when completed........ ceenene ....dollars., 32. 8! 49,61 42, 3; 1.3
CROPS,
Improved land in enterprises reporting-—
‘W heat as principal crop on drained land. 165,738 2 67,540
Hay as principal crop on drained land.... ceensnsen 25,186 | 113, W03

Corn as priucipal crop on drained land.
Oats as principal crop on drained land.
Potatoes as principal crop on drained I
Flax as principal crop on drained land..
Not reporting prineipal crop on drained land...

1 Office estimato; the reported figures exceed the improved acreags in all farms in the county as determined by the census of agriculture.

2 When works under construction have been completed.

3 The reported figures hayve baen reduced in proportion to the reduction made in improved land, 1820,
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Red Red- + :
Pope. |Ramsey.| roes | wood, |Reoville.| Rice. | Roseau. |St. Louis.
LARD AREA,
1 | Approximate land ares ofthe county............... N 443,520 | 108,040 | 276,480 | 563,840 | 625,020 | 816,800 | 1,008,800 | 4,161,020
‘ 48,649 65,146 89,579 4,000 | 1,036,824 217,689
8| DR o Lramago eDBeIpHises. oo Wil bin| ‘M| svm| onmie| sors| f200a| 28 5as
?; o ger ce%t of 131'1(1’1 im ro(\{ed fand in farms %0% 523 % 54303 9:23 12'2% L 182 842 222%;75
mber and eut-overland.... ...l ..apres..| 2081 231} 5,802y a0 RE |-e--gecac- ) g
] Other unimproved 180, .vowmenomoeersronnnvenneannnns 8,518 9,05 03,379 o24082| 27,734| 1,831} 602,032 | 172,383
7 | Swampy or subject to overflow, in enterprises.......c.eeen... a0T0s. . 979 1,654 | 31,198 9,850 18,028 |......... 71,028 61,433
8 | Suffering a loss of crops from defective drainage.. . .aeres. 1,484 282 5,60 15,738 17,408 1,183 99,739 903 1.
9 | Assessed acreage. . RS o Lo i BT wWaz| 4172 was| o546 93,785 | 4,009 | 1,086,824 | 217,689
10 Excess over alt land in operating enterprisess._ .- .. .0 . P 208 FURRN PRI 25,004 |.oveneeeas. 4208 oo e
DRAINAGE WORKS,
Open ditehes:
11 Completed............. heeaieemtnaseanaranasseaReiestenn 69.4 37.4 158, 4 174. 4 343.9
12 Additional under construetion................ . 0.1 B R 2.7 0.3
13 Maximum completed in any enterprise.. 1L7 8.1 20.0 34.0 23.6
14 Maximmum width at bottom of ditch 2. . 20 8 12 24 25
15 Maximum of average depths of outlet ditches 3 . 14.0 6.0 5.5 12.0 13.0
16 Mean depth of branch ditehes 2. ... eveueremeeeeneerceeannns 3.8 3.5 3,7 4.8 4.0
Tile drains:
17 Completed....... rarens reeeaannen J . 7.1 0.8 332.4
18 Additional under construction................ .. . 38.3
19 Maximum ¢ompleted in any enterprise . 76.5
20 Maximum siz6 0ftile 2. ool 42
Agcessory levees and dikes:
21 ompleted
22 Additional under construction..
23 | Areg drained by open difches only ?
24 Length of these ditches. .. ...
25 Average length per ac
26 | Ares drained by tile only 2. ..
27 Length ofthese tile......
28 verage length per acre
29 | Area drained by open ditchesand tile 2. oo conveneninanildl
30 Lenit,h of thesedraing.............. .-
at verage length per aere. ... .ooviviiiinii i e
DEVELOPMENT OF LAND,
32 | Tmproved land in operating enterprises, 1920..................68CT€8.. 7,676 1,866 | 77,408 40,844 61,816 8,078 | 210,048 23,134 [ 11,074
33 | Tmproved land prior to drainage. ............. Cacres..] 4018 "463 | 84071 | 1907 | 45,501 | 1778 | 449,075 4795 | 2010
34 Incresse since drainage..._. scres..| 3,660 1,403 | 42,497 | 23,847 16,225 1,300 | 161,873 18,175 | 8,768
35 Por cent of ineresse ! .| L1l sl s 140.3 45,6 3.1 30,8 30.5 | 3003
36 Per cent incressa is of all improved land in farms, 1920 ....... 1.3 3.9 26.6 5.3 3. 0.8 76.3 10.4 6.8
a7 | Timber and cut-overland, 1920, . c.veeiairiiinoenns crerenanan QCTes. . 208 231 5,802 20 132,944 22,172 1,280
38 | Timber and cut-over land prior to drainage. «BCTEE, . 728 a7 9,620 31 132,944 24,227 1 2,789
39 Deocrease sinee drainage. coe . vaenasan- .. 8CTE8.. 518 140 3,827 L7 [ 1T PRI, PP 2,065 | 1,49
10 PCE COME OF GIBLTCASO -~ oo som e oo s oonn e e L .7 39, 35|  ea1|IllIlIiIiiiilll 85| 6.6
41 | Other unimproved land, 1020... .. PR acres..| 3,518 2,075 | 63,379 24,2 692,932 | 172,383 [ 7,083
42 | Other unimproved land prior to drainage. .. Cmcres..| 6,000 §,3%8| wzoe| i 1?% 854,805 | 188,503 | 14,922
43 Decrease sinee drainage.....cooo..ooae. . LB0TES. . 3,142 1,263 38, 670 836 181, 873 16,120 7,218
44 Per cent of decrease. . 47.2 k7.8 37. 1.5 18.9 8.6 4,8
45 | Swampy or subject to overfiow, 1920......-..... ACTEY. 079 1,654 1,19 [ ek
8 Swampy or sugiect to overflow prior to drainage acres..| 5, ogs 059 §4; 13? 22: §§3 sgéf 2%2 186:333 9,937
ecrease since draivsge. acres... 4,076 2,405 | 22,0 9,200
48 Percent of Qecrea80. .o cvrvirrarercnrinavenicnccannsnaness . 80.6 59,3 "12.33 1453.23 758‘5%?2 124@;76 b2.6
CAPITAL INVESTED AXD COST PER ACRE.
49 Totail capiital invested in and required for completinn of op}rlulting 29
CNLETPIIRCS. oo v ivymousnrnanse e sesnaaraonzareeoe . oon oo HOIAKS. 124,912 1 86,857 | 188,572 | 1,805,940 | 1,875,171 | 102,101 | 1,788,122 | 1,033,797 | 176,302
50 Capital investod in these enterprises to Dee. 31,1910, ... . dollars..| 123 112 71,357 ! Meor! Teny’ ’ 'rmag! ? o)’
51 Afaitional capital required mrgoml;letu {hcse ehterprises. dollars..| 1800 1}:’%50 .188,572 l'ggg' igs b llorheg |, om0 | 1768122 ) 1, 022’ (7)8(7) 17;”%
52 Average cost per acre when completed...............d lollars..|  1b.98 20.82 120 20,10 ob.o3 | aossz | TN 4.75 b.58
53 | Enterprises constructing open ditches only........ teeaaeenan dollars..| 100,004 Lid
54 Average cost per acre when completed............ ...dollars. . 4.5 1@.033 188i‘5 '272 3?’13? 418§1§g 5%{5832 5 768#3% L 03331,7 % 1006933
55 | Enterprises constructing tile druins only.,. . veowoodoliars.,) 17,235 f....... corfarasnanaen 344 028 | 141,681 ) 3,032
56 Average cost per acre when completed, ..., .. JRUPOORORIDOI 1) 1 N Y U DR B oy ah.87 | e RPN 28,32
57 | Enterprises constrocting open ditches and tile drains.... ... dollars..| 7,613 8,837 |__0001000 1,510, 640 | 1,815,300 ;
58| Average cost per acro when comploted...........o.o.ooe dollers..|  4bo1| 3438|0110 .| ahes| " sise i
CROPS,
Improved land in enterprises reporting—
59 Wheat Bsgéﬂci{)al crop on drained dand......... .........60003.. 5,050 |..........
60 Hay esprincipal crop op drained land...................oaeres,. 1801 | 1,113 556701 o gen
61 Corn as principal crop en drained land. ... ...
62 Oats as principal crop ondrained Isnd ...,
63 Totatoes ag pringipal crop on drafned land.. ... .
G4 Flax as prineipal crop on dralned land .........
65 Not reporting principal crop on drained land .. ............5cTE8..

1Qffice estimate; the reported figures exceed the improv

od. acreage in al
*When works under construction have been complotod, eage in all farms in the county as determined by the census of agrlcultur,
8'The reported figures have been reduced in proportion to the reduction made in improved land, 1020,
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Counrty TasrLe XL.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
Ribley. ’ Stearna, Staele. | Stevens. Swift. ’ Todd. | Traverse. Wabashs,
LAND AREA.
1| Approximate land ares of the cOMntY. ...ovoenneinienneaelaiiees acres..| 374,400 | 871,680 612,480 | 363,520 346,240
g All IIn!gg };\vgpelxt;ag(iing drainage enterprises.........ccocveieuianaen. acrss.., 21, 23{;'; 20, 283 46,785 171,505 7, gf;
i For con of i Fproved Fand In fars oo Mt 1 B! e v B TR ¥
5 Timber and cut-over land ........... . QLres.. 260 441 P P LT Py 151
6 Other unimproved 100G .vuevsenearsanceruneennnns Creennaneas acres..| 11,254 4,082
7 | Bwampy or subject to overfiow, in enterprises, .
8 | Suffering a lo3s of erops from defective drainage.
9 | As5033e0 ACTOAER.. causrssrannmanas PR veemanay
10 Excess over allland in operating enterprises. .
DRAINAGE WORES.
Opea\ dltc}leszl s
11 ompleted......... L R . f . X 3 . . .
12 Additional under construction.......vveevenuass 20%_3 ..... %974 ....... 810 g?i 100.6 3582 ..... 194?. 25
13 Maximum completed in any enterprise. 14.9 20.0 28,0 19.8 2.7 33,0 21.6
14 Maximum width at bottom of diteh!.......... 20 10 20 20 20 18 30
15 Maximum of average depths of outlet ditches ! vnen 13.0 10.0 7.0 15.0 14.0 9.0 110 15.0
16 Tnehé?g&gapth of branch ditehest.....ooeeiiiiiiiiiini i, 3.7 4.0 3.9 5.0 5.1 3.3 B34 lacercnnnnasn
17 Completed......... vreonsiee rreomeeranaaaaaaennaas wevesenero mmiles.. 9.3 9.5 32.0 89.
18 Addﬁional under constraction.,.......... ..miles.. L0 R PP 4. g
19 Maximum completed in any enterprise. .. ..miles, . 3.1 3.0 17.0 18.3
20 Maximum size of tile L....ivues i inches.. 4 24 28 48
Accessory lavees and dikes;
21 Completed. ............ cemsen F Py »miles. .
22 Additional under oonstruction......eceveniimiiiiiniiiaiiiien .miles..
93 | Area drained by open ditches only 1.......... O ..80res, | 17,429 25,164 12,014 9,708
24 Len%h of these ditches........ . ..miles.. 180.5 106.4 '75.0 50.9
25 verage length per acre.......... N P (7.1 50. 5 41,2 33.0 30.9
28 | Aren drained by tile only1..... hrcemeaneen e teceerammenaemananacnns acres, . 474 §84 2,172 11,479
a7 Lengfh of these tilo.. ....miles 6.2 6.5 14.0 45.4
28 verage length per acre £ 6.1 38.8 34.0 20.9
99 { Area drained hy open ditches and tile?, 3,454 235 3,403 23,044
30 Lenith of these drains, .. 70.8 1.0 4.0 112.3
31 verage length per a 108.2 8.9 36.3 25.7
DEVELOPMENT OF LAND,
32 | Improved land in operating enterprises, 1920 9,837
33 | Improved land prior to drainage..... verannn 2,162
34 Increase sinco drainage. ... 7,685
35 Per cont of INCIeAse . ceeeevvunennn.s, termsanaremarannanane 357.1
36 Por cent increase is of all improved land in farms, 1920..... PN 2.8
37 | Timber and cut-over land, 1920............. PPN acres.. 266
38 | Timber and cut-over land prior to drainage - 603
30 Dacrease since drainage...... PR - 337
40 Per cent of decrease..... baveeeneeecainaanan, feerenereneesaaausaas 55,9
41 | Other unimproved Jand, 1920, ... v ierrce e vanaenes neres. . 11,204 4,082 5,306 17,375 15,411 28,391 14,680 2,484
42 | Other unimproved land prior to drainage.. PRS- YiJ {11 18,602 17,572 15,061 28,172 39, 619 45,709 17,989 8,871
43 Decreasesince Araingge. ....ceveiionanes wveeen-~-BCTCH.. 7,348 13,400 10,685 11,797 300 3,387
4 Por cent of decrosse. ..., T e 3.5 %6.8 6.8 40,4 k1.7
45 | Swampy or subject to overflow, 1820....... aeseeeasttrienecaraene acres.. 7,421 2,004 . ......... 4,604 1,129
46 | Bwampy or subject to overflow prior to drainage........o......... seres..| 21,302 12,3812 13,407 22,069 6,022
47 Decrease since drainage......c.......... oo eaneaes e acres..| 13,881 10,218 13, 407 17,465 4,883
48 PO CONb OF AOCTOASG. e s vnesvvmvenencueeremnennommsranensanassnsns 65,2 $3.0 100.0 1 81,3
CAPITAL INVESTED AND COST PER ACRE. |
49 | Total capital invested in and required for completion of operating enter-
B PRI dollars.., 442,006 | 275,221 | 212,619 509,836 | 1,004,404 | 318,492
50 Capital invested in these enterprises to Dec. 31, 1019 dollars..| 207,622 ] 275,221 212,619 504,336 | 1,064,404 | 318,492
51 Additional eapital required to complete these enterp tollars..| 435, 284 35,700 |eranernnnns vrvennsas
52 Average cost per acro when completed........... .dollars. . 20,74 15.5 16.17 6. 8L
53 | Enterprises constructing open ditehes onla'. <dollars..| 177,863 240, 556 107,801 157,652 228, 608 313,889
54 Average cost por acre when completed. jollars. . 10,21 Q, 56 8,98 16,24 8. 52 6.7
55 | Enterprises constructing tile drains only dollars. . 2,357 ] 28,965 3%, BO] 130,180 101,876 ... venes
56 Average cost per acre when complete dollnrs.. 6. 07 [N 17,60 2,13 23,99 | evunenns
57 | Enterprises constructing open ditches and til s ..dollars..] 253,680 5, TH 65, 850 302, 905 734,010 4,603
58 Average cost per acro when completed. «.......oenie ervaeenen dollars. . 3.16 24,96 18. 13,15 2567 1L 61
CROPS. |
Improved land in enterprises reporting—
59 pWheat as princi alrgrop on gra.ine land..cievaiiiiananns . acres.. 3,046 10,256 |oerensesann 26, 857 50,429 avonponannn 156,906 |.ivvvennnnn
60 Hay as principal crop on drained Iand. «...ooeeeviiii i BETES L £ 7 3 PN cemmenerend 18,808 [veuirnnnnsfersasnnense
61 Corn as principal crop on drained land.......ooovene 11,504 7 R PP
62 Qats as principal erop on drained LU PN .. « = N PP B veeeran 5 4,802
63 Potatoes ag principal crop on drained land.....o.enaen... cvearamnenn
64 Flax as principal ¢rop on drained land.._......... vemeaan .. mresasmaren
65 Not reporting principal crop on drained 1and. .. oeeuneaueie o LTS, o vnnnninnrnfianriaanen, rvenssmenrs

1 When works under construction have been completed,

1 Barley.



556 DRAINAGE—MINNESOTA.
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o Wash- | Waton- | Yellow | ot
Wadena. | Waseca. { yoron, wan. Wilkin, | ‘Wright. | yrqiare countfel;,l
LAND AREA.
1 | Approximate land srea of the county............ rtenmeeareneaans mcres..| 34,320 | 275,840 | 254,080 | 277,760 | 478,800 | 442,240 | 479,300 | 1,207,280
i 10,078 8,804 15,158 237,948 13,362 12,775 12,220
g Al Iﬁﬂ% riéxvgﬁe]%gg drainage enterprises. ....o.oennnnenerinns ...BOTeS. . g%: ggg g: o £ 557 13;906 148’620 7786 8: 0 8: 2
4 Per cent of all improved land in farms. : 1.7 3.1 2.9 6.2 47,6 3.0 2.2 10
5 Timber and cut-over land 2,707 RIS 516
[ QOther unimproved land... 32,121 3 3,472
7 | Bwampy or subject to overflow, in enterprises. . f: ‘l)gf 3,135
8 | Buffering a loss of crops from defective drainage, 1277 2 451
9 | AS565300 BOTEAEB. . veeeeneaennnenreenncaannnnnn, s 1220
10 Excess over all 1and in operating enterprises. , el STemmrresas
o ditch DRAINAGE WORKS.
en. ditches:
al 7 Comploted. .oy vunrennernsnieecnennnn.. ..miles.. 28%% 94.2 sl 74.0
12 Additional under construction........ miles. . ot e o 77 Lo
13 Maximum completed in any enterprise. miles. . 50 2 i 19.6
14 Maximum widih at hottond of diteh 2, _, .. . feet. 80 00 i 72
15 Maximum of average depths of outlet ditches®. ......... ~o.efeet.. "5 e Rt 10.8
16 Mean depth of branch ditches®....... veremae e JUPRRRORIIRRIN "1 3 3 . . 47
Tile drains: .
17 ompleted. .......... evnanen e taaa e reeemeaane ..miles.. b1.6 18,8
i8 Additional under construction. . ....... .. *-miles.. 17-8 ----------
19 Maximum completed in any enterprise.. . ..miles. 1. 10.§
20 Maximum size of tilo 2. ... ... emvenaannnn e ermmenarnanan inches. . 30 4
Accessory levees and dikes: .
21 Completed........... DT L LY TP L N N S e P PETT
22 Additional under consiruction....... meneeamerreraereenaannn 1) 11:: 08 PR JOY [ N veveen PO . O [ [P
23 | Area drained by open ditches only 2. .. ..ooeeninineeneoncnnennnnn acres. . 237,048 11,125
2 Longth of thet ditches.. ... 284.3 8.7
25 Average length Der 8T8 «eeeesnnnn..... 6.3 38.8
26 | Area drained by tile only =...... ervaannaes ereeraenas eeeanenns acTes, . 158
27 Length of these tile......... . ~.miles.. 1.0
28 verage longth per acre........... PR P .. Jeet.. 33.4
20 | Area drained by open ditches and tile2.._......... faeamenaas aaas 2,079
30 Lenithott 850 ATBINS. veerscaceninnes .. 85,5
A verage length per acre...... e teerteetnataananaan vereraes 0.2
DEVELOPMENT OF LAND.
32 | Improved land in oparating enterprises, 1920......coveeeeenven.. .. 4,557 13,906 146,620 7,756 8,495 8,232
R SIS I AR T
ncrease since drainage. y
35 Por cent of tntreso . g BB {eeeeaensese 0.8 4036 |...... L. 156.1
36 Ter cent increase is of proved land in farms, 192 2.5 6.0 10,9 2.4 2.0 0.6
37 | Timber and cut-over land, 1920 . .. .. . .. . ves 852 |venecnanns 518
88 | Timber and cut-over lend prior to drainag .. . 0989 [Loviennnnnn 673
39 Decrease since drainage. .. . . . . 17 feveenaann 157
40 Yercent of decTease. e ooveevnnnnn 28, - . 12,1 ficnenenenn. 2.3
41 | Other unimprovedland, 1920. .. ....oooveee oo .. . .- , 06 s 4,754 4,280 3,472
42 | Other unimproved land prior to drainage. . 10, 853 12,178 8,060
43 Decreaso since drainage............... . &,00Q 7,808 4,588
I Per 0ent 0 AOCT@BSR -+~ 1n o vemenrarnsomn s oo oo . ) . . k6.2 4.9 56.9
45 | Bwampy or subject to overflow,1920..._.._.................. el 1,652 2,978 3,185
46 | Bwampy or subject to overflow prior to drainage 8,804 10, 600 95,339 7,320 12,346 , 740
g Decrlguse s;.%cgfc}lr:hzage ................... 66339 106308 sséflszg 5#62 9,1263 400
er cen creage... X 3 K K .
CAPITAL INVESTED AND COST FER ACRE.
49 | Total capital invested in and required for completion of operatin cﬁzter- 164543 s : ) -
L 1 D Gt ememsaanaraameacnyay ollars, . 81 88,217 450, 516 741 17,89 227,128 449,
wi ? Capital invested in theso enterprises to Dec. 81, 1010 dollars..| 104,543 | 8L7ls| 58217 | 450,516 | 721 e %17: 87 212,850 | 309,285
61 Additional capital required to complete these enterprises.....doHArs. [ ve...rue.ileeanernn. |, ! 20,000 {..ocan.n... 14,278 )
52 Aversge cost per acre when completed. ... .. vemaaaaans dollars.. 3,17 8.11 6,61 29,72 N 1 17,78 38.77
53 | Enterprises construeting open ditches only...vuueeeeeeseeneon... dollars..| 164, 543 81,715 41,490 |........... 1 9 343, 655
54 Average cost per acre £hen completed. . dollars,. 3.17 811 118 " g"{i 138#”% L '4,474 Y
&5 | Enterprises constructing tile drainsonly. ... ollars, . 3,666 | 127,008 |........
56 Avergge cost per acre when completed. ... ..., dollars, .{... 23,14 30.8L |omononnnns,
57 | Enterprises constructing open ditehes and tile draips. liars. .|.. 105,730
75,627 80, 556 3
58 Average cost per acre when completod.................. lars.. .38 19,27 31.64
CROPS,
Improved land In enterprises reporting—
59 ‘Wheat as principal crop on drained tand
80 Hay as principal erop on drained 1and
[} Corn esprineipal erop on drained land
42 Qatsas princiﬁml croP on drainedland. ...
63 Potatoes as principal erop on drained land
64 Flax ag principal crop on drained land. ., .
65 Not reporting principal crop on drained land

! Includes only Dakota, Houston, Rock, and Scott Counties.
2 When works under construction have been completed,
3 Per centnot shown when maore than 1,000,
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The following pages present the statistics of drainage
for Mississippi collected at the census of 1920. The
figures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heratofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considersble
areas of timbered and other unimproved land not yet

in farms. The statisties for drainage on farms were
collected in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
& special canvass of those enterprises. Since drainage
on farms may be either inside or outside an organized
enterprise, and the drains that each individual owner
installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

Tanre 1.—SUMMARY FOR THE STATE: 1920,

ITEM. Amount, Pert;fﬁ_t of
DRAINAGE ON FARMS,
Number of all farmsin the 8tate. ... c.vueirieeiniericerenennennannaennnnan 272,101 100.0
Farms reporting land having drainage. ... .. ..o il 34, 926 12.8
Tarms reporting land needing drainage. - .. . covoeerrvencvacearmercuemennenen 29, 872 1.0
Allland in farmB . oo L e ettt v ra e aaaan acres 18, 196, 979 100. 0
Improved land in farms. .ceveeiveovnneon i acresd 9, 325, 677 51.2
TFarm land reported as provided with drainage.................oovove. acres.. 825, 878 4.5
Farm land reported as needing drainage......oovmoooiiiiinnnennn,. acres. . 1,455, 634 8.0
Needing drainage only. . ....coveeimeirror i e neeivaamenaaas acres.. 151, 179 0.8
Needing drainage and clearing. ..o cvreeavetiieniiniieeracaaianaes acres.. 1,304, 355 7.2
DRAINAGE ENTERPRISES.

Approximate land area of the Btate.c.ccvieereren e inecencinciissaecnenns acres 29,671, 680 100.0
All land in operating drainage enterprises. ...couvuieeivanieceeannnan 1,601, 444 5.4
Tmproved 1and....uiein it it 941, 239 3.2

Per cent of all improved land in farms 1.1 leaeaenen.
Timber and cut-over land 631, 064 2.1
Other unimproved Jand. .o.vovunninriiini e iiarar s e caeeacas 28, 241 0.1
Swampy, subject to overflow, seeped, oralkali...................... acTes. . 261, 126 0.9

Suffering a loss of crops from defective drainage. ............... ... acres. . 12, 207 O]

Improved land prior to drainage........ ..o il acres. . 506, 828 1.7
Incresse since drainage began........ rrevemeteearararabananan acres 434,411 1.5
Land in nonoperating enterprises. . .ooccovniiorinininneaeirciaann, acres.. 277, 557 0.9
Open ditches in operating enterprises. .....ovveeeeiiiiievnineneeenann.. miles 2,038.7 100.0
Completed. ...ovvn oo it i ca e miles 1,815, 1 89.0
Additional under constrUCHON . vourerra et erre e im e cenicaaa s miles 223.6 11.0
Tile draine in operating enterpPriBes. ..oveveeneivnninrarasanaaecaonans miles 203.0 100.0
Complated. ...vvier it et e aaa miles 238.8 81.5
Additional under cOnStrUCHON. ..veeeovriirarini et iarinans miles. 54,2 18.5
Total capital invested in and required for completion of operating enterprises.. $8, 561, 264 100. 0
Capital invested in these enterprises to Dec. 81, 1910.......o..ooiiiiil 7,076, 164 82.7
Ad%itional capital required to complete these enterprises. ... ... ..o .. 1,485, 100 17.3

Average cost per acre when completed........... e, 5,85 |eeenrennnn

1 Less than one-tenth of 1 per cent.
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ArrroxIMATE LocATiON AND AREA OF OPERATING DRAINAGE ENTERPRISES
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Operating and nonoperating enterprises.—In most of
the tables that follow, statistics are given for operating
enterprises only. These enterprises, as already defined,
include both those which have completed their drain-
age works and those with such works under construe-
tion; among the latter might be any that had com-
pleted the original plan of reclamation some years
ago but were constructing extensions or enlargements
on January 1, 1920. The nonoperating enterprises
have a legal existence, though they have not yet
accomplished any drainage. They may include dis-
tricts that on the census date had completed their
plans, sold bonds to cover the cost of the under-
takings, and let contraets for the construction work,
and also districts for which the order of establishment
had just been issued and which were still subject to
considerable change in area, plan of drainage works,
and cost.

TaBrLE 2,~LAND AND CArrrAL INvEsTED IN ALL ENTERPRISES,

CrassIFIED A8 DBErweeN OPeraTING AND NONOPERATING EN-
TERPRIBES: 1920.

LAND. CAPITAL.?
To Dec. 31, 1010,
Addi-
CLASS. A ‘P%r X tim_mld
creago. feent o Per |Tequired
total. to com-
Amount. jeent of
total,| Plete:
Allorganized onterprises..| 1,879,001 | 100.0 || $7, 192,907 | 100, 0 |84, 060, 333
Operatingenterprises............| 1,601,444 | 85.21 7,076,164 | 98 41,485,100
ith workscompleted........ 1,175,776 | 62.8 || 5522944 | T0.8 |.c.cvenen-
‘With works under construc-
425,668 1 22.7| 1,553,220 21.6} 1,485,100
277,557 14.8 116,743 | 1.8 | 2,575,233

1 The in u1r¥ asked for the * total cost of the enterprise to Dec. 31, 1919, and
for an “est}ma e of additional investment to complete.”

Location of enterprises.—Practically all of the drain-
age enterprises are in the northern half of the state,
and about three-fourths of the land in such enterprises
is situated in 10 counties near Mississippi River.

TanLe 3.—LAND AND OAPITAL INVESTED IN ALL ENTERPRIZES,
CLAssIFIED BY DRAINAGE Basmv: 1020,
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For both operating and nonoperating enterprises,
approximately 85 per cent of the acreage is drained
into Yazoo River.

Condition of land in enterprises.—The drainage en-
terprises in the region between Yazoo and Missis-
sippi Rivers are principally for the reclamation of
level swamp areas. This region is of alluvial forma-
tion, and was subject to inundation by overflow from
the Mississippi until construction of the extensive
system of levees along that stream. Storm run-off
from the higher rolling land on the east also over-
flowed parts of the delts land. The characteristic
high banks of the natural watercourses greatly in-
terfere with drainage of the surface water into the
channels that exist. In the counties east of Yazoo
River, the drainage problem generally is one of re-
lieving the bottom land along the streams from over-
flow by floods of short duration.

The usual purpose of an orgsnized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does
not show that the improvement works are inadequate.

TasrLe 4.—Lanp v Ay ENTererises, CrLassiFied BY CoNDI-
TION: 1820.

OPERATING ENTERFRISES, |

Non-
Total. aperate
Works ng
CONDITION OF LAND Works | under | enter-
Per }lcompleted icongtrue-| Pwr!mea)
cent acres). tion .
Acreage. | gra)) (acres) (acres).
land,

Allland in enterprises.. . c....... f 1,801,444 | 100.0 || 1,175,776 | 425,668 || 277,557
Improved land......... | 941,230 | 58 81i 708,105 | 173,134 || 107,852
Timber and cut-over land. } 631,064 | 8.5 383,633 | 248 331 || 137,496
Other unimproved land. o 21 L8 24,088 | 4,208 || 32,200

Swampy or subjecttoovetﬁow..‘ 261,126 | 18.3 210,422 1 50, 704 || 108,211

Buffe galosaoruaps......_...lr 12,207 ] 0.8 7,187 5’0401‘ 948

LAND. CAPITAL.
To Dec. 31, 1919,
Addi-
DRAINAGE BASIN, .\ Pgr f timi"‘ld
creage. jcent o Per |Tequire
total to com-
*1i Amount. [cent of

total.| Plete.
All organized enterprises. .| 1,870,001 § 100, 0 |} $7,192, 807 | 100, 0 {§4, 060, 333
Operatingenterprises-cevuveune.. 1,601,444 | 85.2141 7,076,164 1 08,4 | 1,485 100
Dot RLver s «.ver e | LR Tiems00] 27| 7 85000
Tombighee River.. 131,554 | 7.0 837,034 1 118 | ueuiinnns
Yazoo River......... 1,355,490 | 72.1|1 5,697,607 | 79.1 71,397, 100
Tennessee River-..oeeevea... 3,9 0.2 34,000 | 0.5 levenncnss.
Migsissippi River-........... 86,464 | 4.6 325,223 1 4.5 3, 000
Nonoperating enterprises 277,587 14.8 116,743 | 1.6 | 2,575,233
Poarl River....v.... 6,102 0.3 8, 081 0.1 99, 859
Pascagoula River.. 4,68 0.2 4,7001{ 0.1 81, 300
Tombigbee River.. .. 11,8284 0.6 6,750 0.1 105, 500
Yazoo River....... Lee] 2354471 12,5 87,2121 1.2 2,201,883
Mississippi River.. .- 7,462] 0.4 10,8001 0.2 48, 800
Gulf of MexiCo.crvreaenennnn- 12,1351 0.8 1,200} (1) 46, 791

1Less than one-tenth of 1 per cent.

Size.of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided and the part in
each county be considered a separate enterprise. In
this way, 167 operating drainage enterprises are count-
ed in Mississippi, with an average area of 9,608 acres
assessed. The assessed acreage exceeds the land in
enterprises by 3,040 acres, which is the amount of
overlapping. Theland in enterprises and the assessed
acreage on each line of Table 5 refer to the same en-
terprises. From the total area of each enterprise,
designated as the assessed acreage, deduction was
made for the amount of overlapping with enterprises
organized previously, to determine the acreage to be
tabulated as land in enterprises.
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TaBrE §.—Lasp 1y OrgraTING LINTERPRISES, CLABBIFIED BY
Size or Anea AssrssEDp: 1920.

ASSESSED AREA.
Lendin |———"T7
SIAL GROUP, enterprises Per
(acres). Acreage. |centof
total.

All operating enterprisct., e e aviaieninen 1,601, 444 1,604,484 | 100.0

200 £0 499 ACTES. - o .vrmnncnann 1,804 1,804 0.1
50010 000 BCIBS. ¢« veveucrmrenernernesannnn ceve 8,089 9,789 0,0
1,000 60 4,990 BCICS . o oeaerenerannraneeannen 199, 000 201,240 | 12,5
5,000 to 9,990 acres. .. ceee 157, 416 157,46( 9.8
10,000 £0 49,080 BCTE8. . coesininavariirn o 664, 285 064, 285 41. 4
50,000 1o 09,909 8CTes. .o iiniiiiiia el henan 320, 400 320, 400 20.0
100,000 t0 499,009 B0reS.. cvevnevarmnininionns 248, 460 249, 460 16.5

Character of enterprises.—The drainage enterprises
in Mississippi are swamp land districts and drainage
districts established by the county boards of super-
visors, by the chancery courts, or by county boards of
drainage commissioners in accordance with the general
drainage laws of the state, and private undertakings
by individual landowners.

Swamp land districts for the reclamation of wet,
swamp, or overflowed land are formed in accordance
with an act of February 19, 1902 (ch. 70), which now
forms sections 371 to 301 (ch. 17) of the Mississippi
Code of 1906 of the public statute laws. A petition
for establishment, signed by a majority of the resident
landowners owning at least one-third of the land to
be drained, is filed with the board of supervisors of the
county where the proposed district is situated. Three
commissioners named in the petition determine what
land will be drained by the same system of connecting
channels, and the county supervisors may decree the
district established. A special tax upon the district
is levied by the supervisors, not exceeding 50 cents per
acre in any year, and when a sufficient amount has
been collected the commissioners let contracts for
constructing the drains. Right of way may be ob-
tained by condemnation. Upon petition from one-
third of the landowners, the county supervisors may
issue bonds in anticipation of the full amount of taxes
authorized to be levied for not exceeding 30 years.

Drainage districts may be established by the county
boards of supervisors under a law of March 1, 1912 (ch.
195), or under one of March 16, 1912 (ch. 198). The
former act, as amended, requires that a petition for
establishment be signed by 10 per cent of the land-
owners in the proposed district. The supervisors ap-
point an engineer, and may appoint three temporary
commissioners also, to make a report as to the land
that will be benefited and the probable cost of the
drainage improvements. Hearings are held upon the
petition and upon the engineer’s report, before the
supervisors decree the district established. The exec-
utive officers of the enterprige are three commissioners
appointed by the board of supervisors, though the
selection may be determined by petition signed by a
majority of the landowners. The plan of drainage

works and the assessments of damages and benefitg
are made by the commissioners, the assessments be.
ing subject to confirmation by the board of supervisers
and to appeal to the chancery court. The assessmentg
for cost are made by the county supervisors against
the real property in the district, in proportion to the
benefits. Bonds may be issued by the commissioners
to run mot more than 30 years. For a district in
more than one county, proceedings are before the
chancery court instead of the county supervisors,
Subdistricts may be formed in accordance with an
act of February 26, 1914 (ch. 269), wholly or partly
within a drainage district organized under the act of
March 1, 1912 (ch. 195). The manner of establish-
ment is similar to that for an original district, but the
petition must be signed by one-third of the landown-
ers owning a majority of the acreage or by a majority
of the owners owning a third of the acreage or real
property. The commissioners of the main district
serve also for the subdistrict. An independent dis-
trict may be formed wholly or partly within another
district, under the statute of 1914, upon petition simi-
lar to that required for a subdistrict.

The establishment of & drainage district under the
act of March 16, 1912 (ch. 198), requires a petition to
the county supervisors from a majority of the resident
landowners who shall own one-third of the land.
Three commissioners named in the petition are the
officers of the district to determine the plan of drain-
age and to assess damages if any are claimed. The
cost of construction has been paid by a uniform tax
upon the land benefited. However, three-fourths of
the owners holding half or more of the land may peti-
tion for assessments according to benefits, and then
the commissioners must divide the land into five
classes to be assessed, per acre, in the ratio 5:4:3:2:1.
Public hearings are held upon the petition and upon
the commissioners’ plan of improvement, and appeals
regarding classification of the land may be taken to
the chancery court. Rights of way may be con-
demned. Bonds may be issued upon petition from a
majority of the landowners owning a majority of the
acreage, to be paid by special tax levies not exceeding
$1 per acre in any year.

Drainage districts under the chancery courts, except
intercounty districts formed under the act of March 1,
1912, are established in accordance with a law of April
12, 1906 (ch. 132), which is now chapter 39 of the
Mississippi Code of 1906. This statute as amended
provides for a board of three drainage commissioners
for the county, to be elected by the drainage taxpayers
of the county, if 20 per cent of the owners of real prop-
erty affected by constructed or proposed drainage
works petition for such commissioners. Before 1916,
this board was elected by the county supervisors when
petition for the first drainage district had been ap-
proved by the chancery court. Petition for a district
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under this law must be filed with the chancery court
of the county containing the greatest part of the pro-
posed district, signed by a majority of the landowners
owning at least one-third of the land to be affected or
by one-third of the owners holding a majority of the
acreage. The drainage commissioners investigate
regarding the practicability of the project, and after
public hearing upon their report the chancery court
may decree the district established. The commis-
sioners determine the plan of drainage, and assess
damages and benefits subject to confirmation by the
court efter public hearing. Rights of way may be
secured as in eminent domain eases. Bonds may be
issued by the commissioners, payable in 1 to 20 years,

An act of March 13, 1912 (ch. 197), also provides for
a county board of three drainage commissioners for
each county embracing all or a part of one or more
drainage districts, to have jurisdiction over all such
districts within the county organized under this act.
These commissioners are appointed by the chancellors
of the chancery districts. Petition for establishment
of the drainage district must be signed by 10 per cent
of the landowners of the proposed district, in number,
acreage, or value, and be filed with the clerk of the
chancery court of the county containing the greater
part of that district. If the petition is sufficient, the
county drainage commissioners refer it to three district
drainage commissioners whom they appoint to investi-
gate regarding the feasibility and utility of the project.
The district is established by the county drainage com-
missioners after public hearing upon the district com-
missioners’ report, if the proposed work will be beneficial
to the landowners. The county drainage commis-
sioners are the corporate authority of the district.
The cost of the enterprise is apportioned against the
tracts of land in proportion to benefits. Damages and
benefits are assessed by the distriet commissioners and
confirmed by the county drainage commissioners, sub-
ject to appeal to the chancery court. Rights of way
may be obtained by proceedings before the courts of
eminent domain. Bonds may be issued by the county
commissioners for not exceeding 30 years.

A private drain may be constructed across land of
an objecting owner, if necessary, by petition to the
county supervisors and payment of damages assessed,
under an act of March 15, 1918 (ch. 206).

The first drainage law of Mississippi was passed in
1886, applicable only in Lee County, authorizing the
county supervisors to drain swamp and overflowed
land upon petition from the owners of a majority of
the acreage. A law of February 11, 1898 (ch. 39),
suthorized the issue of bonds for reclamation work
upon petition from landowners, by counties having
authority to levy taxes on swamp and overflowed land.
An act of March 6, 1900, applicable in all counties,
was similar to the swamp land distriet act of 1902,
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which repealed both the act of 1900 and that of 1898.
A few counties were excepted from the provisions of
chapter 39 of the Code of 1906 until 1912. Of the
many amendments to the drainage laws of the state,
the few that affect the character of the enterprises have
been incorporated in the foregoing statement.

TapLe G6.—LaND anDp Carrral INVESTED 1N ALL ENTERPRISES,
CLASEIFIED BY (OHAnAcTER OF ENTERPRISE: 1920,

7
LAND, CAPITAL.
To Den 31, 1919,
CHARACTER OF ENTERPRISE, Per Addi-
eent tional
Acreage, | ¥ Per | required
to?;l Amount, | ©ent to
* * of | complete,
total.
All organized enterprises.| 1,879,000 | 100.0 || §7,192,907 { 100, 0 | $4,060, 333
Operating enterprises.. . ...... 1,601,444 | s5.20 7,070,164 | 98.4 1,485, 100
Swamp land distriets:
Code of 1906, ¢h. 17..... 305,018 1 16.2 1,221,600 1 17.0 3,000
Drainage districts:
Code of 1908, ch. 38..... 540,567 1 28,841 2,862,961 | 36,0 08,
Lawsof 1812, ¢h. 195....] 652,202 | 347 || 2,330,078 { 32.4 | 1,056 50
Laws of 1812, ch. 197.... 41,498 €22 €1, 216 4.0 o4, 600
Laws of 1412, ¢h, 198.... 5,405 0.3 49, 5¥) DT heeeennenns
Individoal ownerships. . 56,750 3.6 E31,000 T 252, 000
Nonoperating enterprises....... 07,557 1 148 16,745 | L&) 2,575,233
Drainage districts;
eof 1904, ch. 39...., 31,0621 1.7 19,800 | 0.3 254, 800
Laws of 1913, ch. 195....| 240,753 | 128 e2,481 | 13| 2,244 805
Laws of 1912, ch, 197.... b,742 .3 4,462 0.1 70, 538

Drainage works.—The total works completed by
the drainage enterprises to December 31, 1919, com-
prised 1,815.1 miles of open ditches, 238.8 miles of
tile drains, and 6.7 miles of aceessory levees; tho ad-
ditional lengths under construction were 223.6 miles
of ditches, 54.2 miles of tile drains, and 36.8 miles of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of ditches or tile drains. There is
one pumping district for land drainage among the
enterprises under construction in Mississippi. Part
of the drainage water from 44,000 acres is to be re-
moved by two centrifugal pumps of 78,000 gallons
per minute capacity, operated by internal-combus-
tion engines capable of developing 250 horsepower.

TABLE T.—LAND AND CAPITAL INVESTED IN (JPERATING JLNTER-
rrses, CLagsrien BY Kinp oF Dranace Works: 1920.

LAKD, CAPITAL,
To Dac. 81, 1019.
; Addi-
EIND OF WORKS, LI(,;;; Pt
Acreage. Peor | required
4 (t)rl A 4. | cent 0
Ote mount. + “of | complete.
total,
ANKINds....ouiviirnernenes 1,601,444 | 100.0 || $7,076, 184 | 100.0 | 1,485, 100
Open ditches only... A 1,214,464 | 7.6 0F 5,548,352 L6 974, 600
Open ditches and levees. , o 2ig,280 | 17,4 768, 8121 10,9 a5, [0
Open ditches and tile draing).., 47,750 3.0 461,000 6.5 142, 000

1Includes 8,300 acres drained by tile only.
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TABLE 8.—LaND AND CArrrAL INvesTED IN OrERraTING ENTER-
prriges, (rassrFiep BY Typr oF Dranaas: 1920.

LAND. " CAPITAL.

To Dec. 31, 1919,
TYPE OPF DRAINAGE, I’e% Additional
Acreage. °%“f Ter [required to
total. | Amount. C%I}t complete.

total.
Alloperating enterprises....| 1,601,444 | 100.0 || $7,076,164 | 100.0 | $1,485,100
Gravity drainageonly.......... 1,504,044 1 93.9 || 6,091,064 | 94.6 | 1,160,100
Part gravity and part pumping. 97, 400 6.1 385,100 | 5.4 325,000
Total area served by pumps. ... 44,000 2 | (U PRI SOOI

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum re-
ported for any enterprise in the state and the maxi-
mum in each county are shown in line 15 of County
Table II. The maximum length, width, and depth
of outlet shown in that table for any eounty may not
refer to the same enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that may
be obtained in the enterprises as determined by the
depth of outlet provided for farm drains. The mean
depth was computed by giving each separate depth a
weight in proportion to the acreage it serves. As most
enterprises reported depths in whole numbers only, the
occasional decimals were omifted in making these
computations. Depths less than 3 feet and those 10
feet and greater were omitted as it seemed they do
not represent so well the average depths of outlet
provided for all the farms in those districts; to in-
clude these groups, computed as 3 feet and 10 feet,
respectively, would show the mean depth for the
state 6.9 instead of 6.8 feet.

TasLe 9,—LAND IN OprErATING ENTERPRISES, (LASSIFIED BY
AVERAGE DEPTE oF BrANcH Drtcars: 1920.

DRAINAGE—MISSISSIPPL.

are authorized to levy assessments against the districts
to pay for that work. The commissioners of drainage
districts established under chapters 195 and 198 of
the laws of 1912 are authorized to borrow money to
pey for maintenance of the drainage works, payment
to be made from taxes levied against the districts by
county supervisors. In districts under chapter 195,
notice and hearing must be given before any levy is
made; in those under chapter 198, the levy must not
exceed 25 cents per acre in any year. Chapter 39 of
the Code of 1906 provides that the boards of drainage
commissioners may do any and all acts necessary in
repairing and maintaining any drain or other work for
which they have been appointed, and may make addi-
tional assessments to pay the cost involved. TFor dis-
tricts formed in accordance with chapter 197 of the
laws of 1912, the district drainage commissioners may,
with the approval of the county board of drainage
commissioners, do anything necessary for repairing
and maintaining the works of the district, and the
county supervisors shall levy taxes against the districts
each year, if requested by the drainage commissioners,
to pay for the maintenance work. The county board
of drainage commissioners supervises the maintenance
of the districts in case there are no district drainage
comrmissioners.

TasLE 10,—LAND AnND Carrran INvEsTED IN OPERATING EN-
TERPRISES, CLASSIFIED BY METHOD OF MAINTENANCE: 1920.

LAND, CAPITAL,
To Dec. 31, 1019,
METHOD OF MAINTENANCE. . Per Additional
Acreage. ceg}t Per rtequlred
cent | bOcom-
tatal. || Amount. of plete.
total.
All operating enterprises. , 1,601,444 | 100.0 || 87,076,164 | 100.0 | $1, 485,100
By district forees........u..... 778,767 | 48.6 || 3,205,081 | 46.6 | 1,009,000
By contract....,. 460,185 | 28.7 || 2,151,353 | 30.4 20, 000
Bylandowners................ 45, 920 2.9 481, 000 6.8 242, 000
No maintenance provided...._. 316,572 | 10,8 | 1,148 730! 16.2 213, 500

" . Per cent

DEPTII OF BRANCH DITCHES. Acreage. of total.
All operating enterprises.....o..oivieereneninneann.n 1,601,444 100.0
Loss than 8feet.eenn. ianiscriiiinnieiiniinicnnanaen 2,000 0.1
3.0 to 3.9 feet.... 30, 600 1.9
4.0 t0 4.9 feet 41,758 2.6
5.0t05.9 feet . 43,248 2.7
6.0 t0 6.9 feet 413, 980 25.0
7.0t07.9 feet 127,365 8.0
8.0t08.9fect. . 471,362 20,4
P RIRTIRR! B (L SO SO SO U
10 foet and more. 65,000 4.1
Not reportingbranches. .. ... ... 408,131 25.4

Maintenance of works.—The statutes provide for
maintenance of the improvement works of all the
public drainage enterprises in Mississippi. The county
supervisors are charged with protecting and keeping in
repair the drainage works of swamp land districts
organized under chapter 17 of the Code of 1906, and

Date of organization,—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the courts or by
the county supervisors or drainage commissioners,
since there may be a period of & year or more between
the decree of establishment and the beginning of ac-
tual construction, and since the work of construction
may occupy several years in a large district. It was
not practicable, however, for the census to secure data
as to the time of the beginning or the completion of
the drainage works. Under the date of organization
are tabulated the entire area, works, and capital of
each enterprise, even including any extensions made
after the original plan of reclamation was completed.
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Tapre 11.—LaANDp 1N OreraTiNg ENTERPRISES, CLABSIFIED BY
Dare ExterPrise wis ORcaNIzep: 1920,

LAND, E AREA ASSEBSED,

DATE OF ORGANIZATION. Per Per

Acresge. ch;t Acreage. c‘:ﬂt

total. total.
All operating enterprises........ 1,601,444 | 100.0 1, 604, 484 100.0
1890 to 1899. 3,050 0.2 3,950 G2
o a1l um) b
907,002 | 56.8 w062 563
434,490 | o1 435,490 21,1

TasLe 12,—CAPITAL INVESTED IN OPERATING ENTERPRISES,
CragsiFieD BY DATE ENTERPRISE WAS ORGANIZED: 1920.

TaBLe 13.,—Drains AND Levees (CompLETED AND UNDER CoON-
S8TRUCTION) IN OPERATING EnTERPRISES, CLASSIFIED BY DATE
ENTERPRIEE WAS OnGANIZED: 1820,

DITCHES. TILE. LEVEES,
DATE OF ORGANIZATION. Per Per Per
Miles. [centof i Mies. [centof| Miles, |centof
total, total. total,
Alldrainsandlevees.| 2,038.7 | 100.0 203.0 | 100.0 43,5 100.0
1800 to 1600, . .aea.o... .- 20,0 Lg 82.0 0.9
1900 to 1904.. . 52,0 2.6 8.0 .7
1805 to 1908. . 234.5 LS 93.0 3L7
1910 to 1914. . . 1,143.3 56,1 B0 28,7
115t0 1919.............. ] 28.9 32.0 10.9

Crops.—The principal crops grown upon the drained

CAPITAL. land in the drainage enterprises are cotton and corn.
Data were not secured to show the part of each enter-
DATE OF ORGANIZATION. To Dec, 31, 1919, . . s
Adttional | prise planted to any erop, so the enterprises have been
Amount, |Percentt complete. | classified according to the prineipal crop, and the total
area of improved land is shown thus classified, in
lm‘till";g“‘u”g enterprises. ol el e0 | County Table II. No data were secured at the gen-
1900 o 1004........ S Qg:% 1%2 3‘91% eral census of agriculture to separate the crops grown
1910t0 1014, 5. 1 42| 5.5 #,000 | upon land drained artificially from those produced
1915t0 1019 . civneecneaen . . 1,682,676 23.8 1,173,100 X
upon land drained naturally.
County Tanre L.—DRAINAGE ON FARMS: 1920.
Tar§rare.| Aloom. | Amite. | Attala. | Benton. | Bolivar. | Calboun, | Carrall | Ghick-
1 | Number of all farms in the stafe or county.........ocvevenns 272,101 2,901 3,148 4,024 1,904 12,808 3,268 3,963 3,065
2 | Farms reporting land having drainage.... . 4, 026 1,090 259 242 260 2,265 424 273 6593
3 | Farmsraporting land needing drainage. 29,872 927 657 1,052 268 166 698 153 335
4 | Farms In drainage and levee districts. ..., 13,496 335 1 26 62 1,873 343 66 155
LAND AND FARM AREA.
5 APH)roximute land area of the state or coumty. 247, 456,960 | 457,600 | 253,440 | 562,560 1 370,560 | 399,360 320,640
6 | Allland infarms....... 198, 752 287,305 385,388 | 201,077 328,811 281,401 341, 241,907
7 Improved land in f o, 126,201 184,718 70,215 291,324 112,329 168,718 140, 697
8 ‘Woodland in farms............ ) 145,169 141,721 89,346 29,041 126,478 116,222 63, 651
9 Other unimproved land in farms. 14,648 16,935 58,951 41,518 5,048 42,594 3 37,658
10 | Farm land reported as provided with drainage.. 80res., . 825,878 32,972 9,785 6,004 4,435 47,068 14,239 13,020 17,466
11 | Farm land reported as needing drainage.. 80X 1,465,534 37,618 46,279 49,440 12,615 2,348 41,538 14,578 13,565
12 DIBINAEE ONLY - eeeernrnrensaanennns 151,179 3,349 1,988 5,368 1,360 1,385 1,406 6,979 1,905
13 Drainage and clearing......... PPN , 304,355 , 44,201 44,072 11,2585 963 40,132 7,599 11,660
Clai- Coa- Coving- Harrl- Hum-
Chootaw. | pome | Clay. | 3-8 | Copish. | “0 P | DeBoto.) “, 0™ | Hinds. | Holmes. phreys.
1 | Number of all farms in the county........ fereesertieanenas 2,188 2,154 2,793 | 8,6281 4,349 2,151 4,858 720 5,861 6,240 3,605
2 | Farms reporting land having drainage.... . 335 144 254 888 101 51 128 36 555 1,178 379
3 | Farms reporting land needin%dmhmge. 702 321 83 57 200 2156 210 58 812 244 33
4 | Farms In drainage and levee districts.......cocoveiiaseaaan. 126 7 4 701 | U P, 32 [ %) PO, 13 372
LAND AND FARM AREA.

5 | Approximate land area of the county 312,960 | 261,120 | 339,200 | 462,160 | 262,400 | 304,000 | 304,800 | 549,120 | 480,640 | 261,120
8 Aﬁqandinfarms ............. 244,550 | 180,737 | 212,023 | 377,390 | 170,288 | 220,480 | 55,746 [ 391,016 § 353,390 | 122,445
7 Improved 1and in farms ) 113,488 | 127,041 | 185,614 | 210,712 | 68,127 | 173,704 | 11,578 | 200,816 | 212,062 97,452
8 ‘Woodland in farms,...seeen. 102,384 | 48,431 | 25,767 | 146,081 | 107,783 | 37,383 | 87,032 [ 73,565 | 98,051 21,870
9 Other unimproved land in 28,684 | 4,665 642 | 20,0656 | 3,378 | 18,3031 7,136 47,035 | 42,306 3,123
10 | Farm Jand reported as provided with drainage. .....acres.. 9,496 2,238 1 7,345 15,062 1,930 539 2,787 648 7,766 i 18,265 8,874
11 | Farm land reported as needing drainage.. .. 62,790 13,642 5,224 1 3,023 1 12,2261 9,054 6,117 1,797 b 30,341 § 10,805 5,202
12 Drainage only. ... .ovueeozneans 384 1631 860 561 096 350 104 345 A0 | 1,744 26
13 Drainage and clearing 49,406 | 11,081 | 4,364 | 3,362 | 11,230 | 8,704 | 6,013 | 1,452 27,840 | 0,061 5,260
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Counry Tapie I.—DRAINAGE ON FARMS: 1920—Continued. -

= - T—
Lafay- |Lauder-

qv{fé‘ﬁ; ngtna\-m. Jacksen.| Jasper. | Jones. | “wre | dule, | Leske. | Lee. | Lefloro. Lowndes

1 | Number of all farms in the county.... 1,014 3,004 688 | 2,790 2, 68% 3, 332 3,%3 3, ggg g, Zgg 5, gg’{ 8,00
2 | Farms report}ug iam{ hav(iizilg d&uu.u ggg X ggé zg égg { %01 o2 159 863 * 450 200 %&zg
3 | Farmsreporting land needing drainag )

4| Farms inpdraingge and levee districts... 787 LT R 1 5 L2 R 34 597 502 3

LAND AND FARM AREA,

.......... vn e BCTES..| 257 8,560 | 454,400 | 426,830 | 445,440 | 424,960 | 448,000 | 368,640 | 286,720 | 366,080 | 319,360
8 ﬁx%%%%&%?ﬂ%ﬁ@?f?ﬁty aoreer:| 250,579 %%ﬁoza 07,078 | 274,615 | 220,269 | 310,373 | 271,573 | 264,502 | 238,358 | 200,970 | 487
7 Improved land in forms. . . ‘acres..| 54,697 | 0,701 | 14,566 | 100,211 | 70,400 | 129,967 | 100,780 | 108,461 | 149,002 | 186,738 | 159,047
8 ‘Woodland in farms........... . ‘seres..| 38388 | 137,302 | 55,062 | 150,104 | 131,876 | 127,503 131,614 | 108,007 | 49,464 | 37,188 |. Gp,68) .
9 Other unimproved land in farms................. acres. . 3,204 | 32,936 | 96,850 | 24,210 20,983 52,843 | 30,220 | 47,044 | 39,802 | 6,075 16019 |

. . . - 04 | 92,875 | 27,385 | 24,002 6.7

10 | Farm land reported as provided with drainnge. ... seres. .| 16,805 12,935 517 1,078 | 1,621 1,377 1,7 3 f s ,795
4 inage - 5 8 5 08 | 14'8121 62,466 | 13,845 6,473 | 42,730 | 13,360 | 18,807 {* 21 4p

11 | Farm land reported as needing drainage.... . i 171: g:{)g oi: (li(llg 4,113 1: 4 a6 11 497 1: 978 4; 144 450 3 75 ,402

2 Drainagaonly....covvevenenns veeemna

13 Drainage and clearing. 12120 I lheres..| &85 50,400 4,180 | 13,254 | 61,6001 | 12,148 | 4,498 | 38,580 | 12,807 14,920 | 15608
: Mont- | Ne- Noxu- | Oktib- Ponto-
Madison.| Monros. gom::lry. s [Newton,| "R | Gopa. | Panola. | Pewy. | Plke, s

1 { Number of all farms in the county....... 6,260 5,026 1 1,088 3,054 3,287) 4,242| 2,810| 4,900 834 | 2,680 3,034

2| Tarms reporting land having drainage, ’"36 g5 ase| Tsar| EeL|  ams 224 211 481 8| 1y

3 | Farms reporting land needing drainage 279 504 268 80§ 9568 199 384 494 111 7064 057

4 | Farms in drainage and levee distriets oo ool 8 31 87 [ (S PTPOPP 20 186 |......... 138 535

LAND AND FARM AREA,

Approximate land area of the county................ acres..| 464,000 | 402,800 | 254,720 | 359,040 | 363,520 | 436,480 | 202,480 | 445,440 | 412,160 | 260,480 | 316,160

g ADIAnG N IRPME. e cre oo 7 “acTes..| 347,306 | 305,003 | 107,695 | 240,604 | 253,054 | 303,710 | 217,188 | 320,654 | 00,774 | 207,995 | 274007

7 Tmproved 1and in fa ..ncres..| 240,767 | 205,431 | 8R,830 | 103,562 | 129,903 | 210, 844 128,028 | 202,667 | 22,8006 | 85,912 | 139,805

g Woodland In farms, coeraeeamrenaaciaceiiiiin, acres..| 2,207 | 168,416 73,321 | 117,027 | 140,024 | 75,016 | 73,5847 81,513 | 51,056 | 118,230 | 87,540

9 Other unimproved land in farms . ..o .coee oot acres..| 35.302| 21,166 35,545 | 20,115 | 14,067 | 17,880 | 15,576 | 86,574 17,412| 3,8i4| 45,082

10 | Farm land reported as provided with drainage...... Acres. . 2,453 13,420 | 11,453 | 14,784 8,772 | 13,487 7,402 4,040 515 | 13,8241 31,47

11 | Farm land regorted a8 xrx'eeding ATAIRAEE. e mneceense st acres..| G.070| 34741 | 15306| 25,148 | 44,862 | 185,604 | 22,771 | 22,084 | 4,520 | 20,815 | a)0g

12 Drainage only...oeiineiiniiaan. vees. UCTES.. 4,527 8,781 4,713 2,052 5,276 4,169 , 2,496 50 35 5,421

13 Prainage and clearing. .c...coaoues daeseamenasans acres.. 4,543 27,960 | 10,693 | 22,196 | 39,586 | 11,525 20,207 | 20,488 4,476 ) 20,180} 32,088

‘ Sim; Sun: Talla~

Prentiss.thuitman. Rankin.| Scott. |Sharkey. sonl.) Smith. | gier. hatohie.| Tate. | Tippah.

1| Number of all farms In the county ... ..... eeeeeann ceeveeed] 31441 48151 3,981 2,28| 3,142| 2,522 2,605 | 9,068 495 3,085 2,702

2 | Parms reporting Iand having drainage... 1,481 139 109 67 807 ) &8 3,118 549 170 497

3 | Farms reporting land nesding drainage.. 493 204 520 383 77 778 736 148 387 - 168 300
4 | Farmsin drainage and levee distrlets......

410 02 2 8 828 Lleesronnas 836 2 89 249

LAND AND FARM AREA,

AP;;rmdmnbe land area of the county

Allland in farms
Improved land in farm
Woodland in farms... ... covae
Other unimproved land in far

242,500 | 506,240 | 382,080 | 270,080 | 368,000 | 400,640 | 431,360 | 402,560 | 256,000 | 235,440
123,500 | 206,455 | 207,357 | 78,930 | 187,350 | 227,734 | 261,519 | 281,743 | 194,587 | 256,480
102,128 | 134,238 | 02,220 | 68,724 | 82,027 | 91,200 | 220,407 | 174,478 | 188,753 | 107,228
10,768 | 133,436 | 98,440 | 9,766 | 94,801 | 116,505 | 38,074 | 58,840 | 33,701 | 110)354
1,604 | 28,781 | 18,0698 446 | 0,822 | 20,003 | 2,048 | 48,416 | 22,133 | 38,804
1,587 4,210 852 | 16,681 ) 16,166 | 9,488 | 67,920 | 12,85 | 6,258 | 10,83
9,179 | 43,204 | 17,657 | 4,005 | 42,072 | 30,423 | 6,906 | 7,445 | 4,407 9,01

CooeIm oY

10 | Farm land reported as provided with drainage.
11| Farm land reporied as needing drainage....

12 Dramage Only. vy eirrnmeneens s cres..y 2,131 605 | 7,817 | 2,500 368 | 1,161| 3,220 | 1,322 595 400 658
13 Drainage and cloanng. . conervvencnssensrrennnan acres..| 21,261 8,674 | a5,B87| 15,151 4,207 | 40,911 27,203 5,674 6,850 | 4,007 8,348
Tisho- Wash- Wilkin-| Win- | Yalo- Al othor
mingo. Tunies, | Union. ington. Wayne. [Webster. som. ston, | busha. Yazoo. %?e?l
1} Number of all farms in the CoUnty .o v vernevnnnneanen el 2,250 4,038 3,610 9,281 1,828 2,221 2,436| 2,84 o,504| 6,603 87,88
2 | Farms reporting land having drafpage.,. 1 7 's05| 1,350| 2)868| ‘17| 453 us| uy| so4| 7| 10
3 { Farms reporting land needing drainage.. . 1541 1,225 145 225 37 244 823 828 19 1,810
4 | Farms in drainage and leves disirlets....oveevenviniaaaais 859 4B8 | 2,202 2 83 feiennes 14 63 | ienanne- 43
LAND AND FARM AREA.
5 | Approximate land area of the county............ --.-RCTES, .| 273,020 | 207,520 | 203,680 | 462,720 | 519,680 | 266,240 | 425,850 | 382,080 | 313,600 | 579,200 |6, 802,400
8| AlllendInfarms. .. ........... -mcres.| 189,080 | 164,440 | 204,685 | 310,032 | 106,384 | 215, 800 | 234) 808 | 250,745 | 238,755 | 400, 52 (3, 105, 868
g %nprm;ﬁlﬁ?&;ams.. :g::: 1?2’(133!13 1;;,&23 183,233 zgg,g%g 153,017 86,259 | 107,760 | 101,325 | 102,813 | 243,581 1,334,%%
4 Ottwdlherummprov B o fae : . . s : ) s 32,906 | 105,006 { 08,800 | 131,006 | 92,716 | 132,913 11,518,

-acres..| 10,280 | 13,578 | 45,911 | 17,208 | 6,371 | 24,544 | 28,700 | 26,614 | 43,226 | 33,088 | 342,046

-acres..| 7,813 | 21,685 | 34,2101 86,118 | 3,318 | 12,0071 8,034 | 2,482 | 23,4%0'| 3,704 1,87

.acres..| 24,517 | 19,002 | 25,401 | 24)373 | 15 ggé 391 160 | 17,500 | 58,336 | 47,675 ’i4g 1og: %2
- 689 503! 1,706 4,274 0

-Bores..| 22,410 | 14,376 | 24,216 | 10,585 | 14,672 | 28,480 | 17,008 | 56,630 | 43,401 443 | 102558

10 | Farm land reporied asprovided with drainage
11 { Ferm land reported asneeding drainare,.....
12 Drainage only.....

13 Drainage amiclea

t Nodralnage on farms reported in Adams, Clarke, Greens, Jefferson Davis, Marlon, Paarl River, Walthall, and Warren Counties.
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Counry Tapie XI.—OPERATING DRAINAGE ENTERPRISES: 1820

565

o= SUnWby =

-t

a3
64

TuE BrATE. | Adams. | Alcorn. | Attala. | Benton. | Bolivar, | Callioun. ] Carroll. g‘;&k'
LAND AREA,
Approximate land area of the state or county..................50re8..] 20,671,680 || 272,640 | 247,040 | 457,600 253,440 | 562,660 | 370,500 | 809,300 | 320,640
Allland in operating drainage enterprises..... . acres 1,001,444 , B
Tmproved 1and. veevmvaneenrnens.n. v lacrea..l g41, Bhiv | BEz| heaw mS
Per cent of allimproved land in farms. . ng gﬂig?(l’ lﬁigﬁb lzi}hg Glfiwl’ lgigsg
Zimbor and C0E-0VEr landeeveee-eoocs Lacres..| 031,964 4,996 16,80 1,20 3,106
er UnimProved 1and vt ce i vr i ccem e nn e e ennn 2CTES.. 25,241 15, 084 : . :
1.5 30 (RN S
Swampy or subject to overflow, in enterprises ...ovuvvunne. v« BCTER.. 7
iﬁﬂer&“ 1oss of crops from defective dlrluinage.. pores 2;621:.1’%? lg’gig Y
503500 ACTORKS . e nneenarnnrenn s wrenen et aeneannaananae e raaaan, ¢ ao |0 a2 |8 200 | 92, 21k
Excess over all land in operaling enterprises........... ...aeres.., ]'W', Hi .1%' 96 2,802 &0 2,218
. DRAINAGE WORKES.
Opeél dmclh?;S:d
mpleted.vereneecnea- tememsusns i 5.
Addﬁionul under construction..... i 1';;';‘ (]; 1?2 g a0 9.8
Maximum completed in any enterprise..... i . 50.01 el |
ﬁnximum “;idth at battotrg ofrdltc‘ "(13 cereen FRPIS (13 60 30 38
aximum of average depths of outlet ditches!. ............. feet. . )
Mean depth of branch ditchest.....ccovevns vennes veeenvenn feet.. lé' 3 e 150
Tile grainf:t a ’ ’ ’
OmMPLOtedesieenneneraiicisiieiiniiiiii i miles..
Additional under construction,...... _miles. . R%’ g
Maximum completed in any enterprise -.miles. . 0.0
Maximum size oftile!..... ... ..o .. .l i, inches., %
Accessory levees and dikes:
ComMPletedrreceannecnerrrerirmnnecreneeasnsernnannssasnss miles..
Additional under constructloBse, cvesvreerrvercanrincacas. miles, .
Pumping plants:
Engine capatitye..eoeencane.. [P woeenans . JIOTSEDOWOL. .
Pump capaeity.. gullons per munute, .
Area served by pump: crmeeamenaes Heres. .

Area drafned by open ditches only !,
Length of these ditches........
Average length per aer

Area having open ditches and levees?

Length of these dltches. .

‘Average length per acre.

Length of the accessory levecs......

Ares drained bg open ditches and tile !
Length of these drains.....

Average length per acre...

DEVELOPMENT OF LAND.,
Improved land in operating enterprises, 1920.

Improved land prior to drainage...
Inerense sinee drainage....

Ter cent 0fINCreas0. . oveevisriasnsinensanens Peesrenssasianaues

Per cent increase is of all improved land In farms, 1920........
Timber and ent-over land, 1920, ..c.oivvnan e, craennenn raeaas acres, .
Timber and cut-over land prior to drainage................ vae.8CTES. .

Deerease sinee Arainage..ccoeveernn.. earsereenaa BOTCS

Par cent 0f AeCTOa30 saereeereeceerasnaenrccverosissnanrananenn
Other unimproved land, 1920, ..e v ioiiaaieiiiiiii
Other unimproved land prior to drainage.. .

Decrease since drodnage.........

Per cont 0f dOCIeASB.cseessrensrrrsrsesananrnrercncanasanmanranns
8wampy or subject to overflow, 1820, ceenvinierarinennieens
gwampy or subject to overflow, prior to drainage..

Decrease since drainage. c.ouvvrvevucrannes P,
Per cont, 0f JOCTEASO. .y . uaarmentasvunanss PRSP

CAPITAL INVESTED AND COST PER ACRE,

Total capital invested in and required for completion of operating

enterpriSes. .ooevenzanees seseananan T TP dollars. .
Capital invested In these enterprises o Dee. 81, 1019..... . dollars..
A(Fdltional capital required to complete these enterprises, gollars, .

Average cost per acre when completed. ...t dollars..
Enterprises constructing open ditches only..c..vvevnnennnnn dollars..
Average cost per acre when completed...... -..dollars, .
Enterprises constructing open ditehes and lavees.. ...dollars..
Average cost per acre when completed............ ...dollars..
Tnterprises constructing open ditches and file drains ........dollars..
Average cost per acre when completed..cenvveeeieaaann. dollars..
CROPS.

Tmproved land in enterprises reporting—
Cotton as principsl crop on drained land........ovoeenene. acTes. .
Corn as principal erop on drafned land..ooovenaannnann. a0Tes, .

1,274, 464
1,6%5.1
7.0

279, 230
2501
49
435
247,750
357.5
42,5
ga, 201 5,233 13,002 1,99) 1,600| 125,386 12,92 ee0| 19,082
500, §28 52581 4,542 " 960 ‘g | Tems]| seal|  3100| 13142
8,560 958 80| B0S%| 9,000 3.860| 5810
18,5 80.91 100.0 6.1 sl 1045 45.0
9.3 0.5 1.1 17.4 8.0 53 4.2
631, 23,930 | 13,78t | 2,979| 2,400 44,4581 10,8800 1,20| 3,168
1,012,215 || 23,030 | 22,841 | 5838 3,200 G2.150| 26,889 | 9Es0| R348
380,251 ||...0L00L 8560 959 g0l 7033 “oongl im0l 5182
S ||l 5.3 25.0 25.0 i 518 hg 2.1
24, 241
82, 401
54,160
b5.7 1
21,196 1| 20,1881 26,600 | 9,880 |euen......
64151 29,183 | 26831 47e8( 4,000
366,290 ., n. 2| nos| 400
LY N . 11 .0 100.0
8,661,204 | 20,650 | 131,220 { 30,000 23,500 {1,022,473 | 148,000 | 32 214, 500
7,076,164 || 17,650 | 131,220 000 ¥ ' 843047 8, , !
noreles | 37060 , X 2,500 | "edg 4T | 148,000 | 52,000 | 214,500
5.35 | 5
5,820,052 |
5.35 1
1,137,312 {|..
i07
5603, 000 |
1263 |
s4,300 1 5,988 vem] 18, 128,50 1 6 000 600 10,052
160848 ] T2 17630 Al I T e

1 When works under construction bave beencompleted. 2 Includes 8,300 acres drained by tiloonly.  ® Includes costof 2 enterprises constructing 112miles of tile only,
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P —
Hum- Tta- Lafay-
%ggﬁ " | Clay. h%?ﬁ;, slojt?). Holmes. jhreys, { wamba. | “etts. | e | Leflors,
| ———
LAND AREA.
1 | Approximate Jand ares of the connty.......... e .BeTes. .| 204,060 | 261,120 | 339,200 | 804,000 | 480,640 | 261,120 | 338,500 | 424,960 | 286,720 | 35,080
203 | 172,000 5,500 | 25,000 | 158, 500 0,007 | 18,830 | 49,934 34
133 All lan%ri?vggelr:&éug drainage ente.r.rir_i?fes:.:::.................acres:: 1&%3 1'2;1236 10,0 1’358 17;202 mégso 5 Z;OS 10 305 4455(9)83 M:gg'la
. . . 5 5.7 o g . ' . - o 14,
g 'I‘imll;g s;%x(lii:gbagviérn?rovedlandin i E\f{ns . 6,274 5,057 33,820 3,850 7,500 | 76,950 3,380 8,034 4,245 9, 22
8 ther unimyproved land.......ccoooieea il T R R ORI FOROIu G OIOION FSpIu puputin Fspisp i PR e
7 Swnm yorlsubje;:t to m;erllov(; f111‘fainta(:i'priﬁeﬂ .............. Y U T SO ceenrean 9,;28 9,007 |.ooe...n. 49,234 |......
3 st by PR rolnage. SO iaes | iz an| s |TB 5007 725,000 168,500\ 9,007 | 18,830 | 46,284 | a6k
10 Excess over all land in oporating anterprises ........ PR (170 1 TR IR P . R B b F bt Rl Rt Fr e T, .
DRAINAGE WORKS.
Open ditches:
11 COomPleted.sssrnneenneerenemriracerencnnienrierennnaneas miles.
12 Additional under gonstruction... .- 1110l TIIIITI .
13 Maximumm completed in any enterprise.....c.oocevaeanoas
14 Maximum width at bottom of dite
15 Maximum of average depths of outlet “ditelies 1..onl.. .
18 Mean depth of branch dliches.......ccoeuun.ii. tearesaannne
Tlle
17 T0LEA. e es ve e vensvrnmmmmrnmmam s e emven eenmmnnans
18 Add tional under construction....... g
19 Maximum completed in any ente.rprise .-
20 Maximum 8iz6 of t118Yeesiiarnieeiiiniiin i
Acceassory levees and dikes:
21 Completed.....ooevriicnevannnenonas
22 Add tlonal under construction......
Pumpin &
23 ngine eapacity...
24 Pump capacity)t P
25 Areaserved by puanp

26 | Aree drained by open ditches oniy !
27 Length of these ditches....
28 verage length per acr

29 | Area havi.ng open ditches and levees?.
30 h of these ditches..........

31 verage length per acre. - -
32 Length of the necessory lovees.....ove e necnrinvreniinaay mil

33 | Area drained by open ditchesand tilet........ . acres.
34 h of these drains............ .
35 verage length per Bere.
DEVELOPMENT OF LARD.

36 | Improved land in operating enterprises, 1920........ e acres..| 6,433 | 7,236 | 138,171 | 1,050 | 17,500 | 81,550 | 5,708 | 10,205 | 44,080 | 24,383
37 | Improved land prior to drainage .. 1,407 | 6,006 [ 60,080 | 1,100 | 12,500 | 38,535 633 6,876 | 28,036 4,101
38 Increase since drainage...... .- . A 4,936 1,230 69,082 550 | 5,000 | 43,015 5,075 3,320 | 16,053 | 20,282
30 Per cent of increage. ... Soshry Chas| o ado 50,0 40.0| 1il.6| 8bL.7 . . )
40 Per cent increase isofall lmproved land in farms, 1920, 6.5 1.0 387.2 0.3 2.4 44,1 5.6 2.6 11.4 12,2
41 | Timber and cut-over1and, 1920, ...cvovrnrnniinivviiiiinanaod
42 | Timber and cut-over land prior to drainage.. .
43 Decrease sinee drainage.  ........... .
44 Por cent of do0rease. . oveee e uciasan i i caeaannan cone
45 | Other unimproved land, 1920. .. .. coooiin i
48 [ Other unimproved land prior to drainage. .
47 Decrease since drainage........... vaes . .
48 Par cent of de0Tease..urererueeremnetriesiiirieisriinasananeas

Swampy or subject to overflow, 1920...........

Decrease since drainage. ..

49

50 | Swampy or sub, ect to overflow prior to draina;
51

52 Per cent of doorease. ...

CAPITAL INVESTED AND COST PER ACRE,

53 Total oapita] invested in and required for complation of operﬁtmg

............. e s---..-dollars..| 100,209 | 62,500 | 085,822 | 12,000 | 110,000 | 528,000 | 8,732 | 176,076 | 276,644 | 130,380
54 3’““ Uinvested in thess eaferprises to Do, 31, 1 dollars. .| 100,200 | & '500 899,822 | 12,000 | 50,000 | 528,000 | 68,752 | 162,676 | 276,644 | 139,380
55 ditional capital required to complete thess enterprises.dollars ,000 |......... 60,000 [............. T ] 130400 | e .
5 Average oost por acre when completed.............. .dollars.. 5,73 2,18 4.40 3,331 7,56 b.35 562 4,10
57 { Enterprises constructing open ditches only.................. »gollars..{ 100,200 | 62,500 | 865 380
58 tiqv) @ cost per acre when completed .. ... ..dollars_ /| " b.09 | b5.08 118%(2) 125000 110,000 1:--c 2o 68;7722 176,076 27636%4 139,
59 Enberprlsaa eonstrueting open ditches and levees.. dollars. . . ' .
80 Average cost per acre when completed........... lollars. .
61 | Enterprises constructing open dltchcs and tile drains dollars. .|,
62 Average cost per acre when completed................. . dollars.,

CROPS.
T Ean a3 ety Srop o, BoAFaeH Tand

83 on as al crop on drain an ................ ...8Cres..; 6,433 | 7,238 5
G| ot s principalcropon drind epd. oo toran) ) T | wnmg) vl | s | 6me| g | angm| o4

! When works under construction have bean completed,
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County Tapte TL.—OPERATING DRAINAGE ENTERPRISES: 1020—Continued.

~ oW

-
Swoe

28

Mar- Ne- | Oktib- Pon- | Pren- Sun- | Talla.
ghall, |Monroe. | o Mpeha, | DANOM. | poior | tiss, | QBTSN dower, | hatchie.
LARD AREA.
Approximate land area of the county............ reernernmanes acres. .| 440,900 | 492,800 | 359,040 | 202,480 | 445,440 | 316,160 | 261, 760 | 252,800 | 431,380 | 402,560
Allland in ggeruting drainage enterprises. crrerarannes scres..| 8,740 6,262 11,418 12,15 | 19,034 | 17,108 | 18,844 | 72,647 90,460 | 26,300
Improved lond.,....... eezonanzen . acres..| 2,185 b5,572 400 | 5,798 | 11,820 | 13,576 | 10,144 | 30,284y 554401 11,700
pipr o5 cemt of ll improved land fn farumis N 1.3 2.7 0.4 4.5 581 o7l doa 7| 85 6.7
ver iand...........ooa. . . .. 6,55 Y :
e DO | 6| W0 LOS| sd) sle) 5| BT AZRLENL R
Swampy or subject to overflow, in enterprises................. cfeeerannaa) 6,262 5,708 4,008 1 1,000 {....... .. 8 35, 01
Suﬂergl a loss of erops from defective drainage... :grr: B B A RO ,00'3 1,000 envernaleens ’878 1,%30 3?'01 2'500
Asgsessed BOreDEB. cuoretiernrianeerins teamreaaavann e ear e ,740 | 6,202 | 11,418 | 12,150 | 10,834 | 17,100 | 18,844 72,647 | €0,460 y
Excess over all land in'operating enterprises......cceeeun. AOLEE. {ossvsennnfoansennaslosnnaonenionsorencalseesmenec]osmmmaina]rovessneeunsannacealoss [ R
DRAINAGE WORKS,
Open ditches: w
Comyleted ................................................ miles. . 0.5 17.0 9.9 .0 2.0 45.8 5.5 6171 110.0 4.9
Additional under construction.......... eessosMiles.. 75 . 81 [aann . 1,2 |eerorans 3.4 88,9 |veemssean 51
Maximum completed in any enterprise..........ccocenee ...miles.. 9.5 10.0 9,9 1.0 2.2 12.5 8.1 44,4 32,0 4.0
Maximum width at bottom of ditch ). ._........ P (1 24 26 0 20 35 20 18 35 120 100
Maximum of average depths of outlet ditches®...... ..Jeet. 18.0 12,0 10.0 9.0 8.0 4.0 10.0 1L0 L 140 1Z,0
Mean depth of branch ditches Lesvrenimevcnanecaianans foat. | o.nt O 8.0 4.7 6.8 8.0 7.0 6.7 [i %] 7.0
Tile drains:
Completed............. erreeeenetanatanonne ey 0.4
Additional under construction.......... . 3.4
Maximum completed in any enterprise. . . 6.8
Maximum size oftilel ..o 1 e 20 feevvareen 30
Accessory lavees and dikes:
Comf)mm ................................. . Jo R S
Additional under construction. .. . . . ceuemenen 2.5
Pumping plants:
ngine capacity...
FPump capacity.....
Area served by pump:

Aren drained by open ditches only 1.....
Length of these ditches..... e
verage length per acre.

Area having open ditches and levees1.... (UL F
Length of these ditches..........

v e length per acre.... .
Lengthegﬁhe aceessory levees............ veamerereanenenns Bt 11 000 F P NP P

Area drained by open ditches and tile?
TLength of these drains. ....coenveeens

Improved land in opera.tin%n%nt
Improved land prior to drainage
Increase since drainage. ..
Per cent of iIncrease........ccoauee reersmansennaananes

Per cent increase is of all improved land in farms, 1920..... P,

T{mber and cut-over land, 1020, .. ..ccooees pereseereaaanas
Timber and cut-over Jand prior to drainage
Decrease since drainage......oveeee-vns
Per cent of decrease.....o.veneennn

Other unimproved land, 1920..........
Other unimproved land prior to draing
Decrease since drainage...

Per cent of decrease
Swampy or subject to overflow,1920......c..o-. - " veveraman
Swampy or subject {o overflow, prior to drainage. 2,875 {einrenns

Decresse since drainage.
Per cent of AE0IeBIB...cmcneamearsencsaremmmmaonanaans PR . vene . 0 7.0 65.2 |......

CAPITAL INVESTED AND COST PER ACRE.
Total capital invested In and required for completion of opera&inﬁ en-
i ollars. .

teEpnses. e evenangeranmassaereeaeemenearerneeeeoeTntnns 76,240 | 43,500 | 180,000 | 0,000 | 130,375 | 122,582 | 134,019 | 380,012 | 490,056 | 04,300
apiial nvested in these enterprises to Dec, 31,1919, ...... doflars..| 61,040 | 43,500 | 95,000 | 60,000 ! 73,375 | 122,582 | 134,010 | 150,012 | 400,060 | 45,300
A(ﬁlitiomlcapital required to complete these enterprises..dollars. . 15,200 |......... 85,000 |veenrasn- 000 |.aes... 230,000 {oonnea...t 49,000
Average cosb per acre when completed... .......... dollars..| 8721  6.95°| 1h76| 404 6.54) .16 5 .42 3.59
Enterprises constructing open ditches only.........ooaee . 43,500 30,000
ixgarage cost per acre when completed . . dol 8,72 8 3 18 8 5 . 3,00
Enterprises constructing open ditches and levees. 48,300
Average cost per acre when completed........- 411
Enterprises constructing open ditehes and tiledrains. . . 15,000
Average cost per acre when completed.c.uenareniennaos dollars, . . . 00 . 549
CROPS.

Improved land in enterprises reporting—
Cotton as prineipal crop on drained land.. E,686 (..., L 11,8571 55,449 11,700
Corn as principal crop on drained land. ... 7,890 | 10,144 | 18,427 |.iireinilionnaan .

1 When works under construction have been completed.
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— T ——
Wash- 3 Yalo- Oth
Tate. | Tippeh. | Tuniea. | Union. | jpofor (Webster. | yygpg | Yoazoo. |, oHer |
LAKD AREA.
1 | Approximate land area of the COUDEY. ..o veueirerceneinenanne. acres..| 256,000 | 285,440 | 267,520 { 203,680 [ 462,720 | 266,240 | 313,600 | 575,200 | 1,270,300
RPN 1) { c: 18 12,537 18,960 29,919 | 338,140 4,950 14,900 25, 500 9,169
§ Al Iﬁ%ﬁé’v‘éﬁ“’féﬁf{’f fr.a.fxflf?.e.’.l f‘ff‘.’fi.\.ei A T e ?gi%g 3; 06| 3 éﬁ; 101305 198;303 2, glg 8, g%g 14, %03 477
4 Per cent of all jmproved land In farms...cccvvicinnnnnnnnes, . L3 8.4 3 . 5 . s . .
5 Timber and eut-over Iand....-.ccoevenenennn peres..| 15,003 | 3,501 | 15,708 | 14,114 159,231 2,332 | 8,180} 11,400 4,997
6 Other unimproved land........ eraevesriacnarnny . acres. 6 .
7 | Swampy or subject to overflow, in enterprises..... ..ol ..8CTeS. .
8 | Buffering a loss of erops from defective drainage. ... .8LTes, -
0 | A838SS80 BETERED. . iuormiee sy meranamirar i anesaamaar s s
10 Excess over all land in upenating entCrPrises. .. cnvveeen....80T08, .
DRAINAGE WORKS,
1 Opeg;}[iltcﬁ%gd .................... . g X 5 202,7 10.0 14.6 5.4
12 Additional under construction. . 8.4
13 Maximum completed in any ente 8.
14 Maximum width at bottom of ditch 2.
15 Maximum of average de{:ths of outlet ditch
16 Mean degth of branch ditches 2.......
'Tile draing:
17 Completed.....ovoeeeriieniioionian
18 Additional ander construction ....... ...
19 Maximum completed in any enterpr!se ......
20 Maximuom size of tile 2........... PR penrmseeie s
Accessory levees and dikes:
21 Completed..vmruemeernresrrrunnn. e reerearacnsainniianaaas miles. .
22 Additional ander construction ... ... envmaeeeaierananas miles. .
Pum}finf, plants:
23 nging capacity. . covevsiuiianan.. vrrereieinmnennes horzepower. .
24 Pump eapacity..... .- . .gallons per minute..|.
25 Areaserved by pumps. c.oo..en.. S 8Cres. .
208 | Area drained b open ditches only 2. oo eian JBCTes. .
27 eﬂit of these ditches. ...... .miles..
28 verage length per acre........ vemana PRI PO (-':)
25 | Ares having open ditches and Jevees 2. .. oo iiroeiirirrresaen @IS u]ieernnnncelinecnannes 18,960 (--ervriaiienns resnen R P 12,800 |oenennnenn .
30 Length of these ditches. ....... ...miles, . . 8.6
31 Average length per acre. . o feet. ol
32 Length of the BCCOSSOTY JBVOES. cevvencvrcmcieneerocannanes "miles. .
33 | Areadrained b open ditches and tile%..._.... D
34 ic of these drains ..
85 verage lengih perBere.c.vevveeenreeronmiicnianrae o feet..

DEVELOPMENT OF LAND.

36 | Impraved land in opcmtlngivnnnterprises, 1920 3,161 15,805 | 108,009 2,618 6,720 14,100 4,172
37 | Improved Jand prior to drainage. 2,291 6,080 97, 248 2,419 8,720 13,475 2,452
38 Ingrease since drainage. 870 { © 9,725 | 101,661 199 |.oonanees 625 1,720
3% Per cent. of inereage. . ........ 38.0 .0 5 8.2 levrenannn 4.0 %0.1
40 Per cent increase is of il impr 0. .9 44.1 0.2 |..... . 0.3 0.5
41 | Timber and cut-over land, 1020............. . N 15,799 14,114 | 159,231 2,332 8,180 11,400 4,007
42 | Timber and cut-over land prior o drainag 16,637 | 23830 | 200,802 | 2531|810 | 12,025 8,717
43 Decrease since Arainage......ooee s . 838 9,725 | 101,661 9 625 1,720
44 Per cont of deerease...veweeeeonss 5.0 30,0 . . !

45 { Other unimproved land, 1920,

46 | Other unimproved lsnd 'prior to drainage. ... 12 107001 aeres l] Blpde | AT 2
47 Decrease since drainnge......... rovmeann . . 83 32
48 Per cent of decrease. ... faterearmenrerarsareraransan P N T 100.0 100.0
49 | Swampy or subject to overflow, 1920, .. ....ooiiiiiiieeiiniina, acTes. . 4,006 7 65
50 | Bwampy or subject to ov erﬂov\, prior to drainage. .acres..! 20,03 1,010 903
51 Decrease sINee Arainafe.. e e eer cvemmcarnanenn LACres. 16,024 31 838 2 ’
5 Per Cant Of A5G vvvvssommiserssem e s eeoms oo s e 80.00 30.7) 28| 449 LA
CAPITAL INVESTED AND COST PER ACRE.

53 ’.[‘ota] capxtal invested in and required for completion of operatm

................................................. dol m’s. .| 184,000 09,476 | 124,312 | 202,200 1,921, 220 22,919 14,000 31,000 58,438
54 1tal invested in Uhese enterprises to Dec, 31,1919, .....dollars. . msﬁ ooo 99,476 | 54,812 202,200 [1,368 220 |  22]919 154 000.| 31000 58, 438
55 A ditional capitsl required to complete these anterprm(.s..dollars.. 00 feeevennn 553, 000 : 60 000 |oninurvclionaemnnns
58 Average cost per sere when completed. .. ... PN dollars. , 6.76 bose | ded” 7.65 | Lo2 6,37
57 | Enterprises constructing open ditches on 38
58 Average cost, per acte when comp lemf.... ...... dollars. 2026,292 1’”‘5252 2219(133 114’708(5] 14’1082 58&:1.'3;
50 | Enterprises construoting open dltchc‘s and levees.. dollars.. ; .
60 Average cost per acre When completed. ..o yeeennreuenon. dollars..
61 | Enterprises constructing open ditches and tile draing,........ dollars. .
62 Average cost per scre when completod. saneer s nnann.. .dollars..,

CROPS.
& Impéogfd land iiz;:l z-ntelrpriseq regorgmgﬁ a
otion as cipal erop on drained land. ...l acres..; 15,721 |..........

64 Corn as pringipal ]icmp on drained land. .. ....o 2. emaeaanns BOTES. . |ovmereen 9,036 3’161 15,805 12%; ﬁ?l 2’618 _____ 0’720 14’100 3’?33

1 Includes only Leake, Montgomery, Tishomingo, and 'Winston Counties, 2 When works under construction have been completed.




MISSOURL

The following pages present the statistics of drainage
for Missouri collected at the census of 1420. The fig-
ures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms, and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considerable
areas of timbered and other unimproved land not yet

in farms. The statistics for drainage on farms were
collected in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
a special canvass of those enterprises. Since drainage
on farms may be either inside or cutside an organized
enterprise, and the drains that each individual owner
ingtalls upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

Tasre 1.—SUMMARY FOR THE STATE: 1920.

T Per cent of
ITEM, Amount. R i
DRAINAGE ON FARMS.
Number of all farmsin the 8late .eeeeeeeeeee e cieneiecnecnnrevennacennen 263, 004 100. 0
Tarms reporting land having drainage ........... ...l 11,917 4.5
Farms reporting land needing draingge. . ... ..oviniiiiiariceiiiniaiannn.. 19, 572 7.4
Allland in farma. ..o acres. . 34,774,679 100.0
Improved land in farmB. o .iieeinn i i sCTes. 24,832,966 71. 4
Farm land reported as provided with drainage......... .. ... acres 859, 663 2.5
TFarm land reported as needing drainage.............cooiviiiiiiienann. acres.. 830, 603 2.4
Needing drainage 0n<lly ........................................... acres. 163,178 0.5
Needing drainage and clearing....ooooeeeiiiiiiiiiiniiiinanna, acres. . 667, 518 1.9
DRAINAGE ENTERPRISES.

Approximate land area of the Btate ...oovivvveriiieiniiiianiaiunea o acres. 43,985, 280 100. 0
All land in operating drainage enterprises ......cooeinininoiaioninann. acres 2, 596, 204 5.9
Improved land.....oooviiiuuiiiiiiiiiaa, e etecanaeaeaaaan acres. 1,474,302 3.4

Per cent of all improved land infarms... ..o ii i ianninns 59 oiii..i.n
Timber and cut-overland. ... ..o eororior e 8Cres, 1,074,860 2.4
Other unimproved land ... ... ... ... . il acres 47,042 0.1
Swampy, subject to overflow, sceped, oralkali............ooo.l acres. .| 454,360 1.0
Suffering a loss of crops from defective drainage...... ... ... ... acres. .| 242,258 0.6
Improved land priortodrainage. .o.oovaevininin it acred. i 760,796 1.7
Inerease since drainage began. . .oovvvenvoeni it acres. .| 713,506 16
Land in nonoperating enterprises. ..o oo oioiiiiii i i acres. . ! 384, 061 0.9
Open ditches in operating enterpriBes. . oo ovemvnniorenoineaiaanan. . miles. . 3,890.1 100.0
Completed.-................ e e eeaeeeeetataiemanaaas miles. . 3,438.7 88,2
Additional under eonstruetion . coooeeiii ittt e miles. . 460.4 118
Tile drains in operating enterprises. .. .ooveoemimia Lt miles. . 5 44,7 1000
Completed. ..o e ivee e, miles. .| 38,8 86.8
Additional under constIUCHON. . . cciiriii i iiriat i v miles. [ 5.9 13.2
Total capital invested in and required for completion of operating enterprises..!  $24,749, 735 100. 0
Capital invested in these enterprises {0 Dee. 81, 1819 ............... ... 20,723, 128 83,7
Additional capital required to complete these enterprises .. .......... ... 4,026, 607 16.3

Average cost per acre when completed...oooan il 0.53 .oooaan




MISSOURI

APrrROXIMATE LoOCATION AND AREA OF OPERATING DRAINAGE ENTERPRISES.

AREA IN OPERATING
DRAINAGE ENTEAPRIGEY
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DRAINAGE—MISSOURI.

Operating and nonoperating enterprises.—In most
of the tables that follow, statistics are given for operat-
ing enterprises only. These enterprises, as already de-
fined, include both those which have completed their
drainage works and those with such works under con-
struction; among the latter may be some that had
completed the original plan of reclamation several
years ago but were constructing extensions or enlarge-
ments on January 1, 1920. The nonoperating enter-
prises have a legal existence, though they have not
yet accomplished any drainage. They may include
districts that on the census date had completed their
plans, sold bonds to cover the cost of the undertak-
ings, and let contracts for the construction work, and
also districts that had just been established by court
decree and were still subject to considerable change in
area, plan of drainage works, and cost.

TaBLE 2,—LAND AND CAPrPAL INVESTED IN ALL ENTERPRISES,
Cragsiriep A8 BerwreN OPERATING AND NONOPERATING
ExTErPRISES: 1920,

LAND. CAFITAL]
To Dec. 31, 1919,
CLASS. Por t'Ad(}l'
ional re-
Acreage. %%%:ﬁt Per | quired to

Amount. [cent of| complete.
total.

All organized enterprises..... 2,080, 265 | 100.0 ||$20, 889, 328 | 100.0 {$10,178,401
Operating enterprises..c.ceeve.... 2,506,204 | 87.1 || 20,723,128 | 99.2 | 4,026,607
ith works completed......... 1,858,045 | 62.4 [{ 13,204,035} 63.6 | .uvvu....
With works under construction.| 737,250 | 24.7 || 7,429,003 | 35.6 | 4,026,607
Nonoperating enterprises....oe... 384,001 | 12,9 166,200 { 0,8 1 6,151,794

1The inquiry asked for the *‘total cost of the entel;Prise o Dec. 31, 1919," and for
an “‘estimate of additional Investment to complete,

Location of enterprises,—Two-thirds of the area in
drainage enterprises in Missouri is in the southeast
corner of the state. Southeast of a line passing about
6 miles west of Cape Girardeau and Poplar Bluff,
approximately 70 per cent of all the land is in drainage
enterprises. This region, except Mississippi and Scott
Counties and the east corner of New Madrid County,
is drained southwesterly through Arkansas.

TABLE 8.—LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,
Crassiriep BY DRANAGE Basmv: 1920,

LAND. CAPITAL.
To Dec. 31, 1019,
DRAINAGE BASIN. Per Addi-

tional re-
Acreage. ‘i?,’éﬁ fi Per |qulred to
Amount. |cent of somplete.

total,
All organized enterprises. ..|2, 880,265 | 100. 0 /820, 859, 328 | 100.0 $10,178,401
Operating enterprises.. 87,1 20,723,128 | 99.2 | 4,026, 607
Mississippi River 23,611 6,317,435 30.21| 3800, 250
Black River..... 881 1,354, 6,5 | 1,000, 000
8t, Francis River 30.4 | 9,313,035 44.6 | 2,089, 317
souri River.. 12,3 550,495 | 12.2% 373, B65
OsageRiver.......cvecenemnnas ), 823 3,0f 1,187,231 5.7 263, 175
Nonoperating enterprises......... 384,001 | 12,9 168, 200 0.8 | 6,151,704
ssissippi River Jdo45,74 LB , 600 (1) | 316,670
St. Franeis River. 48,835 | L6 8,600 O] 428, 369
Missouri River. . 289,512 9.7 148, 000 0.7 | 5,406,755

1Less than one-tenth of 1 per cent,
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Almost all the other land in drainage enterprises is
gituated in the northwestern part of the state, some
along Mississippi River and its smaller tributaries but
more on the streams flowing into the Missouri.

Condition of land in enterprises.—In the south-
eastern part of Missouri, except as artificial drainage
has been accomplished, the area in drainage enter-
prises is mostly typical southern swamp land which
in its virgin state was covered generally with timber,
Considerable protection against overflow from the Mis-
sissippi is afforded by levees along that river, but the
natural drainage channels are extremely crooked and
obstructed, and have high banks from which the land
slopes away to wide swampy tracts.

In the northern and western parts of the state, the
area in drainage enterprises is generally the bottom
land between the hills, subject to inundation by stream
floods. A considerably greater part was under some
degree of cultivation before the drainage enterprises
were organized than was the case in the southeastern
counties.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms, and
to afford relief from overflow for the district as a
unit. Therefore, the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does not
show that the improvement works are inadequate.

TaBLE 4.~—LAND 1N Art ENTERPRISER, CLASSIFIED BY CONDITION:
1920.

OPERATING ENTERFRISES,
Non-
Total. Works °%‘1’]';t'
CONDITION OF LAND. Works | under || enter-
Per O~ con- Irises
leted | struc- .
Acreage. ceg]tlof acres). | tion Bores)
land. (acres)

Allland in enterprises 9, 506,204 | 100.0 f1, 858,945 | 737,259 || 384,061
Improved 120d.ceevecnensnnn.. 1,474,302 | 50.8 |1, 207, 730 | 266, 572 || 265, 063
Timber and cut-over land..... 1,074,860 | 41,4 || 610,200 | 484, 504 || 77,268
Other unimproved land....... 47,0421 1.8 40,919 | 6,123 || 41,730

Swampy or subject to overflow....| 454,360 | 17.5 i 200,072 { 253,388 || 270,382

Suffering a10ss of CIOPS. covevvensnn 242,258 | 9.3 | 123,210 110,048 || 17,017

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
each county be considered a separate enterprise. In
this way, 238 operating drainage enterprises are
counted in Missouri, with an average area of 13,046
acres assessed. The assessed acreage exceeds the
land in enterprises by 508,685 acres, which is the
amount of overlapping. The land in enterprises and
the assessed acreage on each line of Table 5 refer to the
same enterprises. From the total area of each enter-
prise, designated as the assessed acreage, deduction
was made for the amount of overlapping with enter-
prises organized previously, to determine the acreage
to be tabulated as land in enterprises.
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TasrLe 5.—Lanp 1N OPERATING ENTERPRISES,
Sizy or Arra Assessep: 1920.

CLABSIFIED BY

ABSESSED AREA.
Land in
SIZE GROUP, enterprises Per
(acres). | pcreage. |centof
total.
Alloperating enterprises.....ooeeaeaeainianns 2,508,204 || 3,104,880 | 100.0
L83 tham 200 80T, nees vrceniiinennncevannnnn 177 177 (13
200 to 499 acres. ... 1,058 1,058 (!
500 to 989 acres ..., . 10,901 13,154 0.4
1,000 £0 4,990 acres. .. 217, 559 230, 414 7.7
5,000 t0 9,999 acres, . 302, 068 341,834 1,0
10,000 60 40,999 RETEE: »vnvnvsnsnvronennen e eeos 1,308,201 | 1,557,027 |  60.2
50,000 £0 09,999 BOTeS. e cenniinin e 503, 793 546,213 17.6
100,000 t0 499,990 BCIBS . e e vevnenvererenanesrsenas 254,877 405, 002 13.0

1Less than one-tenth of 1 per cent.

Character of enterprises.—The drainage enterprises
in Missouri are nearly all drainage districts established
by the circuit courts and the county courts, in accord-
ance with the general drainage laws of the state.
The few other drainage enterprises include levee
districts, county drains, and enterprises under indi-
vidual ownership, including some in which two or
more farm owners cooperated without organizing
under any law. The statutes relating to the estab-
lishment of drains and levees have been amended
many times, and now form chapter 41 of the Revised
Statutes of Missouri, 1909.

Drainage districts may be established by the ecircuit
courts for the reclamation of swamp, wet, or over-
flowed land for agricultural or sanitary purposes,
under the provisions of Article I, of chapter 41 of the
Revised Statutes. Levee districts may be established
by the circuit courts for the reclamation and pro-
tection of land from overflow and other water, for
agricultural or sanitary purposes, under Article IX of
that chapter. Both of these articles were newly
written and reenacted in 1918, Article I on March 24
and Article IX on April 7.

The circuit court drainage districts are formed,
according to the existing statute, by the owners of a
majority of the acreage signing and filing with the
clerk of the circuit court articles of association con-
taining a petition for the establishment of the district
described therein. The district is declared a public
corporation if the court, after public hearing, approves
the petition. The officers of the district are five
supervisors elected by the landowners voting in
proportion to their acreages. The plan of reclamation
works is determined by the supervisors. Damages
and benefits are assessed by three commissioners
appointed by the court. After public hearing upon
the commissioners’ report, the court may amend the
assessments, subject to appeal, and must confirm the
report or dissolve the district according to whether
the benefits will be greater or less than the cost of rec-
lamation. The supervisors construct the reclamation
works of the district, by letting contracts or otherwise.
They may issue bonds of the district for not exceeding
90 per cent of the taxes levied to pay the cost of the
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enterprise, which is apportioned according to the
benefits. For a district located in two or more
counties, the articles of association are filed in the
circuit court of the county containing the greater
part of the district. The period of incorporation
may be extended upon petition from the landowners.

Circuit court levee districts are organized in a
manner similar to circuit court drainage districts.
The duties and powers of the supervisors are like
those of the supervisors of the drainage districts,
but the provisions regarding levy of taxes and amount
of bond issue are not identical.

The drainage districts established by the county
courts now are governed by Articles ITI and IV of
chapter 41, Revised Statutes of 1909, as amended.
Article IV was entirely rewritten by an act of May
29, 1919. Levee districts may be established by the
county courts in accordance with Article X of the
same chapter. ‘

Each drainage district organized under Article ITI ig
established by the county court of the county con-
taining the greater part of the land in the proposed
district, after receipt of a petition from the owners of
a major part of the land or from a majority of the
owners representing one-third or more of the land to
be drained. The enterprise is administered by three
commissioners appointed by the court, who investi-
gate the practicability of the project and, if the
benefits will exceed the cost, prepare plans for the
improvement works, The commissioners assess dam-
ages, and apportion the cost against the tracts of
land in proportion to the benefits that will accrue.
The court holds hearings upon the petition and upon
the commissioners’ report, and may - change the
boundaries of the district, the awards of damages,
and the assessments of benefits before confirming the
report. The commissioners may issue notes or bonds
of the district to secure funds for financing the
undertaking. ‘

The present form of Article IV provides that
drainage districts may be established by the county
courts upon petition from one or more interested
landowners, whenever the proposed drainage will be
of public benefit. The court appoints three viewers
and an engineer to report upon the practicability and
utility of the proposed undertaking, and may estab-
lish the district after public hearing upon this report.
Then three viewers and an engineer again are ap-
pointed to prepare the complete plan of drainage and
to assess damages and benefits against the land to
be affected. Thess assessments are confirmed by the
court, after public hearing, with such amendments as
are deemed equitable. Appeals regarding damages
awarded may be taken to the circuit court. The
assessments of cost, apportioned like the assessments
of benefits, are payable in such installments as the
court may determine, and bonds may be issued by

the court in an amount not exceeding the assess-
ments of cost.
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County drains may be established, under Article V
of the chapter on drains and levees, without being
incorporated as distriets, by petition to the county
court from a majority in interest of the resident
owners of any body of swamp or overflowed land. If
the court approves the petition, two commissioners
are appointed to act with the county surveyor in
examining the land to be drained, in preparing a
plan of improvement, and in assessing the amounts
of damages and of benefits. After confirmation of
the commissioners’ report, the court acts as the execu-
tive officer of the enterprise.

Levee districts may be organized by the county
courts, according to Article X, to protect land sub-
ject to overflow by rivers, after notice published by
the court or by any interested landholder. A board
of three directors is appointed by the court to pre-
pare plans for the necessary protection works, and
to construct and maintain the works if the landowners
vote to complete the undertaking. The cost of con-
struction is apportioned according to benefits deter-
mined by the county assessor, subject to appeal to
the county board of equalization. Right of way is
secured by agreement with the owners of the land
taken or by condemnation proceedings. The direc-
tors may issue notes or bonds of the district for money
borrowed for district purposes. Extension of the
district to include all land benefited may be made by
the court upon petition from the directors and after
public hearing.

No enterprises are reported as organized under
Article IT, VI, VII, or VITII. Article II provides for
organizing into s drainage district any county own-
ing swamp or overflowed land donated by the state
for reclamation purposes, Upon petition from a
majority of the taxpaying citizens, the county court
shall declare the county established as a drainage
district according to Article I, and shall perform the
duties therein prescribed for the supervisors of the
district.
tract, payable in the swamp and overflowed land of
the county at not less than $1.25 per acre. Articles
VI and VII were repealed by an act of March 27,
1913, which provides for the drainage of wet or
overflowed land by individuals without forming
drainage districts. Owners of land that must be
drained across the property of other owners may
petition either the county court or the circuit court
to appoint commissioners to consider the location of
the necessary drain and to assess damages and bene-
fits. After public hearing and confirmation of the
commissioners’ report, and after payment of damages
has been made or offered, the court may let contract
for construction of the drain or levee and charge the
cost to the landowners in proportion to the benefits
assessed. Article VIII provides for the organization
of sanitary drainage districts lying partly within a
city of 300,000 inhabitants or more, under the circuit
courts.

Construetion work is to be put under con- |
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When Congress, in 1850, had given the swamp
and overflowed land to the states in which it was
located, Missouri undertook to encourage the develop-
ment of that land. In 1851 laws were enacted to
provide for the reclamation and sale of the swamp
land in 10 scutheastern counties of the state, by
commissioners designated by the legislature, and to
grant the swamp and overflowed land elsewhere to
the counties in which it was situated. In 1853 the
swamp land in the southeastern counties was given
to those counties for reclamation. A number of
statutes were enacted to encourage the counties in
developing the land that had been given to them.
A department of land reclamation was created by an
act of March 25, 1913, in charge of a land reclamation
commissioner appointed by the governor of the state.
The commissioner’s duties inelude diffusing informa-
tion regarding the benefits to be derived from drain-
age and giving assistance in formulating plans for
drainage work.

An act of March 13, 1867, authorized the county
courts to condemn land for drainage purposes, and
provided that commissioners should be appointed to
assess damages and benefits. This seems to have been
the first drainage law of Missouri to apportion the
cost according to benefits. The drainage of land upon
petition from the landowners apparently first was
provided by an act of March 3, 1869. The first law
authorizing the establishment of drainage districts with
corporate powers was that of April 26, 1879, providing
for articles of association to be filed with the circuit
court and for proceedings not unlike those under the
present circuit court drainage act (Art. I, ch. 41,
Rev. Stat. 1909). The incorporation of drainage
districts by county courts was first authorized by an
act of April 1, 1893.

TasLe 6,—LAND AND CArrTAL INVESTED IN ALL ENTERPRIBES,
CrAssiFIED BY (HARACTER OF ENTERPRIsE: 1920,

LAND, CAPITAL,
To Dec. 31, 1919,
CHAR. BPRL Addi-
ACTER OF ENTE: SE. CPB;); tional
Acreage. | " Perc rtaquired
. cen 0 Com-
total, || Amount, of plete,
total.
Allorganizad enterprises..... 2, 980,285 | 100.0 [1320,880,328 | 100.0 $10,178,401
Operating enterprises............ 2,508,204 | B7.1 | 20,728,198 | 09.2| 4,028,607
Circuit court districts_ ... ... 1,000,738 | 85.0[] 13,302,764 | 04.0 2,538,040
Art. If }cch. 41§ R ;:levhsmté 1:;(19. 1,001,096 | 33.0 || 12,170,764 | 5.8 | 2,234,040
Art, IX, ch, 41, Rev, Btat.
....................... 68,742 | 231 1,102,000] 5.7] 504,000
Countyltiriurthdiitrlcﬁs gl 514,530 | 50.8| 7,200,164 | 34.9( 1,467,567
Art, ch, 41, Rov, Stat,
! ! | 200,217 | 67| 534,073| 2.6 8,625
...... T eteeesnrenensl, 812, 265 4.0 8,751,491 | 32.3 | 1,453,042
............... 2,081 01 4,000 (1) 5,000
Goxntty ‘gmin. 1,040 | @) L5001 (1) fevemrancnn-
rL.
000 . 1,040 () LE00] () leweroonn...
Individual ownerships........ 9,806 0.3 68,7001 0.3 21, 000
Nanoperating enterprises........| 384,001 12.9 106,200 0.8 | 6,151,704
Choatt conat districts, . o 318,476 [ 10.7 w000 | 0.8 575386
ATt.T,ch. 41, Rev, Stat. 1000)] 318,476 | 10.7 161,000 0.8 | 575288
County%our{;l if]tﬁ%s...éi e 62,085 | 21 3200 M 365,410
Ari IV, ch. 41, Rev, Biat.
000 . ) 62,085 2.1 3,200) (1) 365,410
Individus] ownerships.......] 3,500 | 0.1 2,000 | (1) a3, 500

1 Less than one-tenth of 1 per cent.
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Drainage works.—The total works completed by the
drainage enterprises to December 31, 1919, comprised
3,438.7 miles of open ditches, 38.8 miles of tile drains,
and 456.9 miles of accessory levees; the additional
lengths under construction were 460.4 miles of open
ditches, 5.9 miles of tile drains, and 74.9 miles of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of ditches or tile drains.

There are 11 pumping districts among the operating
drainage enterprises in Missouri, and 4 among the non-
operating enterprises.

TanLe 7,—LAND AND CArrrar INvESTED IN Orenrarming ENTER-
prisEs, Crassmriep BY Kinp or Dramnace Womks: 1920,

LAND. CATITAL,

To Dec. 31, 1919,

Addi-
EIND OF WORKS. cPegl; tional
Acreage. e Pex; rézquired
cent 0 com-
total. | Amount. of plete.
total
ANKINGS. .o eeeeeeereenes 2,506, 204 | 1000 || 20,725,128 | 100.0 31, 0,607

Open ditches only.....

00.
1,612,085 1 62,10 11,408,524 | 55.3 | 1,074,142
Open ditches and levees 883, 432

0
) 3
; 36,0 7218025 351 | 1,939,040
11, 250 1 250

Tile draing only..... core .- w6 o , Q. 3
Open ditches and tile drains. .. 40, 240 1.8 466,230 | 2, 9,
Tile draing and levees.......... 7,000 0.3 14000 | 0.1 |..eucene.
Open ditches, tile drains, and

OVEES- - 2neeuens earecennnenas 46,687 | 18| 1,487,000! w2 88175

1Less than one-tenth of 1 per cent.

TaBLE 8,—LAND AND CAPITAL INVESTED IN OPERATING ENTER-
PRISES, CLAassipiep 8Y Tyee or Dramage: 1920.

LAND, CAPITAL,

To Dec. 31, 1919,

TYFPE OF DRAINAGE. Addi-
¢ ™ c]“;;l; tional
Acreage. of Pe1; rf?quired
cen 0 com-
total. || Amount. of ‘Plete,

total,

Tante 10.—DrANAGE Pumrmve PLANTS I OPERATING ENreg.
priszs, Orassmied BY Kivp or Pumes: 1920,

PUMPS. capacyry. || ABEA SERVED,
KIND OF PUMEP. Capactty. pa
I‘{)lg.l- Ga.llerl)_ns ceggrof g)%:i c:&gﬁf ':cg?' %%eﬁ?l
ute. | total.
All enterprises....| 14| 552,000 | 100.0 || 2,785 | 100.0| 70,308 | 1000
Gentrtugel.....-| 13| BEGM| ) BT 8| opuel we

The average depth of the main or outlet ditch wag
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that
may be obtained in the enterprises as determined by
the depth of outlet provided for farm drains. The
mean depth was computed by giving each separate
depth a weight in proportion to the acreage it serves.
As most enterprises reported depths in whole numbers
only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet and
those 10 feet and more were omitted, because it seemed
they did not represent so well the average depth of
outlet provided for all the farms in those districts; to
include these groups, computed as 3 feet and 10 feet,
respectively, would show the mean depth for the state
7.2 instead of 7.0 feet.

TapLe 11,—Laxp 1N OrErATING ENTERPRISES, CLASSIFIED BY
AverAGE DErrE OF BRANCE DircHES: 1920.

All operating enterprises....| 2,596,204 | 100.0 || $20,723,128 | 100.0 $4, 026,607 Per cent
el
Gravity drainage only.......... 2,618,808 | 97.0 || 18,465,208 | 80.1 | 4,000,607 DEFTH OF DRANCH DITGHES. Acrenge. | of toal,
All drainsge by d})umping.. D PO, (U | PSR Eos P B :
Part gravity and part pumping. 77,306 3.0 2,260,830 | 10.9 20,000 Al H terpri
operating enterprises. «.o.evvvreeeveerisnernenan. 2, 586, 2 100.0
Total area served by pumps. ... 70,308 DA 3 | FOU I . v & ® ' 890,204 X
Less than 8 feet. . ..o............ .. 29,617 11
g.g go ig feeg ..... . 40,432 16
X 58 1162 2 .
TABLE 9,—DramNAGE PumpiNg Prants 1y OrzmATING ENTER- | 50t58font o 0 0 ﬁ(l)’ Vs gg
rrigEs, Crassirienp BY Kinp or Powsr: 1920. 6.0506.9fcet.,........... 163,886 6.3
L T 544,976 2L.0
8.0 to 8.9 feet 827,407 3L9
- fl;bofto 159'9 rdeet 68,121 2.6
G eat and more. 203,1 7.8
CAPACITY. TUMP CAPACITY. AREA SBERVED, Not raportlug branches.. 4%: 4gg 17,6
KIND OF POWER., . Pe"-c Gallons Pert Per . )
Hore | ot il _per | %t |l Acreage. | CO2¢ Maintenance of works.—The circuit court drainage

of of
total, | TOImUEe. ) yopa

Allenterprises......... 2,785 | 100.0 552,000 | 100.0 70,808 { 100.0
Fo17-: %o T RN 1,910 68,6 407, 000 7817 67,208 | 8L
Electric. oo inneseannnann, 500 18.0 75,000 13.6 4,010 8.7
Internal-combustion....... 375 13.5 70,000 2.7 9,000 1I2.8

act (Art. I, ch. 41, Rev. Stat. 1909) and the circuit
court levee act (Art. IX) authorize the boards of
supervisors of the districts to maintain the improve-
ment works of their respective districts in good con-
dition, and to appoint ditch overseers or inspectors to
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have charge of that work. Xach board is authorized
also to levy annually a tax for maintenance purposes,
to be apportioned like and not to exceed 10 per cent
of the net assessments of benefits for construction.
The commissioners of drainage districts organized
under Article III of the statutes relating to drains and
levees are authorized to make repairs to the improve-
ment works and to levy assessments therefor. IHow-
ever, if the cost will exceed the equivalent of 30 cents
per acre on all the land benefited, the commissioners
must file petition and the county court, after public
hearing, determines what work shall be done and the
amount of benefits to be assessed against each tract of
land. Article IV directs that the county court ap-
point annually a ditch overseer to inspect and to keep
in repair all ditches in the county established under
this article. For the cost of maintenance the court
may levy annually a tax not exceeding 10 per cent of
the cost of construction, to be apportioned like the
assessments of benefits for construction. Drains
established under Article V are to be kept in repair by
the county court, the cost to be paid by the land
benefited in such proportion and in such manner as the
court may prescribe.

TasLE 12.,~LAND AND CAPITAL InvesTep IN OPzraTING EX-
TERPRIBES, CLAssirigd BY MerHon oF MaiNTENaNoE: 1920.

LAND, CAPITAL,
Ta Dec. 31, 1919,
METHOD OF MAINTENANCE. Per Addi-
cent tional
Acreage. | "o Pex; rtequued
cen 0 com-~
total. || Amount. of plete.
total.
All operating enterprises. ..| 2,596,204 | 100.0 || $20,723,128 | 100.0 {34,026, 607
By district forees....oooeennrn.- 1,155,656 | 44.5 9,550,320 § 46.1] 153,500
By contract....... .| '383,522| 14.8 3,701,283 | 18.3} 192,500
Bylandowners........ 254,539 1 9.8 1,602,915 8.2 40,
By method not specified. 42,831 | &.5 425, 6.9 57,625
No maintensnce provided 165,684 | 0.4 802,364 | 3.9 504,150
Not reported 404,072 | 10.0 8,454,990 | 10.7 | 2,988,832

Date of organization.—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the courts,
gince there may be a period of a year or more between
the decree of establishment and the beginning of
actual construction, and since the work of construc-
tion may oceupy several years in a large district. It
was not practicable, however, for the census to secure
data as to the time of the beginning or the completion
of the drainage works. Under the date of organiza-
tion are tabulated the entire area, works, and capital
of each enterprise, even including any extensions made
after the original plan of reclamation was completed.
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TABLE 13,—LAND IN OpPERATING ENTERPRISES, CLASBIFIZD BY
Darg EnTERPRISE WAs OrGANIZED; 1920,

LAND. AREA ABSESSED,
DATE OF ORGANIZATION, Per I’ex;'
cent cen
Acreage. of Acreage. of
total. total.
All opersting enterprises. .. 2,596,204 | 100.0 || 3,104,888 | 100.0
18300 1880......huiinannnns 1,001 (1) 1,040 1 (%)
1800 t0 1809, 209, 883 R 1 212, 829 6.9
1900 to 1004, 248, 941 13.4 400, 221 12.9
1905 t0 1009, ... e84t 48 1,8,0721 430
181010 1914..., 708, 27.2 985, 848 30.1
1015 to 1919, ... vl 150,642 6.1 194,143 | 6.3
Notreportetes..cooneevrenrenneninania, 6,736 0.3 6,736 0.2

1 Legs than one-tenth of 1 per cent,

TasrLe 14,—Caprrar Investep v OPERATING ENTERPRISES,
CrassiFied BY DaTe ENTERPRISE WAB ORGANIZED: 1820

CAPITAL.
N To Dee. 31, 1919,
DATE O ANIZATION.
¥ ORGANIZATION, Ad@ﬁon&
per |required
Amount. cem?‘uf complete.
total.

All operating enterprises..covesvernenronas $20, 723, 128 100,01 84,026,607
1880 L0 1880, cmerenneieenaae 1, 50 [0 IS
1880 Lo 1860, .. 502, 945 2 I RO
1800 to 1904... 1, 875, 005 g 235,710
1805 10 19(9. .. < 10,063,182 48,6 641, 380
1010 10 1914... 6, K29, 206 8.0 2,139,427
1915t01919... 1,313, 150 6.3 989, 690
Not reportedee. s e crvrrerincrniusioirnvenerens 48, 000 0.2 21, 000

! Less than one-tenth of 1 per cent,

Tanre 15.—Drams anp Levees (Couprerep XD UnpEr CoN-
STRUCTION) 1IN OPERATING ENTERPRISES, CLASSITIED BY DATE
ENTERPRISE WAS ORGANIZED: 1920.

DITCHES, TILE, LEVEES

DATE OF ORGANIZATION. Per Per Per

Miles. |cent of {| Miles, | cent of || Miles. | cent of
total. total. total,
All drains and levees....] 3,800.1} 100.0 4.7 1000 | 5381 1040
188010 1888 . . .iiiiiien e e 50 [0 N PR PN | PR IR T T
1800 to 1899. .. 245, 5 [ I | O 13.8 2.6
1000 to 1904 - 441. 8 113 16.9 22,4 40.8 7.8
1005 t0 1909, . .1 1,633. 4 41,9 |leevanifevanennn | 1L 7 8.0
1010 to 1914. . I L1867 80.4 24.3 5.4 1 217.4 40,9
1915 to 1919. . {8687 9.4 7.4 18,6 \ 55.9 10.5
Not reported. . S0 05| 30 67 | 7 2.4
§

Crops.—The principal crops grown upon the drained
land in drainage enterprises are corn, cotton, and
wheat. Data were not secured to show the part of
each enterprise planted to any crop, so the enter-
prises have been classified according to the principal
crop, and the totel area of improved land is shown
thus classified, in County Table II. No data were
secured at the general census of agriculture to sepa-
rate the crops grown upon land drained artificially
from those produced upon land drained naturally.
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County TasLe I.—DRAINAGE ON FARMS: 1920.
THE STATE. || Adair. | Andrew. ,A;té’ch.i- Audrain,| Barton. | Bales. |Benton.
1 | Number of all farms in the state or county........ee... N 2,453 2,334 1,541 2,521 2,362 3,500 [ 2,157
2 | Farms reporting land having drainage...... 11,917 53 135 38 21 64 19¢ 13
3 | Farms reporting land needing drainage. .. 19,572 154 82 114 120 125 103 47
4 | Farmsin drainage and leves districts 7,743 6 2 194 11 2 105 |.........
LAND AND FARM AREA,
5 | Approximate land ares of the state or county............ 43, 985, 280 65, 440 { 278,020 | 337,920 | 438,400 | 381,440 | 556,800 | 478, 800
6 | Allend.n farms v 34,774,679 || 3200387 | 268,973 | 308,924 | 418,834 334,647 | 510,007 | 368] 0%
7 Improved land in farms. . 24, 832, 966 ,708 | 215,600 | 287,010 | 381,502 | 304,550 | 443,245 | 169, 021
8 Woodland in farms. .., 8,553,857 51,765 33,130 15,236 3(, 890 20,774 43,326 | 145,196
9 Other unlmproved land in farms..... 1,387,856 8,914 10,231 5,078 6,252 9,323 | 23,406 , 812
10| Farm land reported as provided with drainage.................B0res.. 859, 663 3,134 3,700 | 31,397 1,406 1,645 | 10,262 795
11| Farm land reported a8 needing drainage...... eersaneno BOTESI. 830, 603 5,192 1,91 6,271 3,287 2,688 8,662 | 1,581
1 Drainago only...cconvne reenainnanns mvrramesar s e aeres. . 163,178 541 1,068 5,033 140 1 2,25 1
13 Drainage end Clearing. .. ceeeeeremursecasonnoensennnononnnns aCres. . 667,515 4,651 852 1,238 3,147 2,807 6,400 [ 1,566
Boone. | BUh- | pugler, | Caldwell|Callawey.| Camden. | S50 O garroly,
! sl ngml gl uem) em o) oamoam) s
3 205 104 569 61 6 134 186 75 278
4 4 16 426 30 2 1 78 247 59
LAND AND FARM AREA,
] Afnpm:dmate land area of the county.......... .acres.. 440,320 | 261,120 | 447,300 | 277,120 1 517,120 | 430,680 | 371,200 | 449,020 | 481,449
61 Alllandinfarms............ ceramiunn acres..; 404,637 | 238,542 | 200,340 204,513 | 476,351 | 309,482 | 340,068 | 413,347 417,684
7 Improved land in Tarms.... acres..| 327,301 | 186,407 | 105,269 [ 241,278 | 344,458 | 103,789 ( 230,275 | 379,495 357,538
L —— g wi) e e ) ) )
proved land in farms, 5, 3 s s 5 s ) 9,457 | 19,07
10 | Farm land reported as provided with drainage...... «..couu.. 1,260 2,956 6,545 2,364 663 57 21,690 40,842
11 | Farm lend reported as needing dramage. ....... 4989| 2719 | 86003 1380 | 1,911| 5,208| 1144|6453 gj i
12 Drainage Omly. oo cceeneniaennancaes P . 10 97 4,800 17 231 12 2,415 2,627 2,617
13 Drainage and clearing......... Ceemenmeavaanenaras reaeamnraan 4,889 1,747 32,034 1,204 1,680 5,141 8,720 2,828 6,981
Cedar. |Chariton.] Clark, Clay. | Clinton. Cole. Cooper. | Daviess. | Danklin,
1| Number of all farms in tho county. e vveveriiinnnnn.n [N 2,44 3,426 908
2 | Farmsreporting land having dragxage. . ' 128 ’138 b 156 L 9;3 L 5’;&? L 6% % 422 % 721 3'3%%
3 | Farmsreporting 1and needing drainage... [ 208 146 102 89 71 08 52 246 619
4 | Farmsin drainage and 1evee distrietS.cae conecineiecreancaienennenn ves 2 42 144 18 |veeiianes]annnn R 3 9 972
LAND AND FARM AREA,
B | Approximate land area of the count; 401,520 | 318,720 | 257,280 | 270,720 | 248,060 | 357,120 300,060 330,200
6 | Allandin farms.. - 445,102 | 00,472 | 236,581 | 255,448 | 232,481 | 330,600 | 345,180 | 185000
7 Tmproved land in 386,056 | 216,623 | 201,678 | 233,044 | 140,816 | 272,882 | 272,171 ( 160,004
e AW R SE| Bl um) em| Am
) ) 9 ] + » 3 180 2,619
10 | Farm land reported as provided with drainage 2,667 721
11 | Farm Jand regortcd as geeding drainage. ... g 4: 731 1;:581 12; ggg g: ?Eg :{j 2?2 éj Zég :llj ggg %; ggg %’gg
}g Brgiigage only...... 2,04 2,252 | 2,238 10 1,183 129 048 | 2,697 30581
rainage and clearing.... 2,688 8,829 1,837 2,061 205 2,333 397 5,285 14,187
Gaseon- - )
s | Gentry. | Grundy Eg;'_l Henry, | Holt. |Howard. | Tackson.| Jasper.
11 Number of al] farms in thecounty.....ocoovnienianaee . PN 1, 76
2 | Ferms reporting land having drmguge... ennan ! 128 % 239 L 9§§ 5 1% . 8 °3§ L %4 L °§§ & %g 5 7?3
i Farms reporting land needing draingge...v.ou. . 451 63 163 184 160 81 23 71 100
TFarms In' dreinage and leves Qistriotsern e eeneeaecrnnniiniiiinna, 1 13 66 168 [ 23 1
LAND AND FARM AREA,
iy s ———— i B BR| ma| aw) gl mel pe) ne o
7 Wf&ﬁ‘;ﬁ%&aﬁ‘g li_glgurms snrenssesesens igg, %27’ 2531 103 217,478 | 372030 | 3710637 | 226,087 | 202,581 | 257123 | 200,493
9 Other unimproved land in farmis .2 222221101100 Wml| | dmams| 10ws| ha| CeR| A B
| f] £ > ] i
10 | ¥arm land reported as provided with drainage.
g Famb i:.ind rcgmited as geed.ing drainage ¥ 13, ??‘»2 1,2;8 13: ?.Zg 513’ ggg %’ gg?) lg’ gﬁ % g’% g’ gﬁg ;’ ggg
reinago only...... 12 5051 5208 4'327| o'se0| 1'o30 18| 50 378
13 Dralnags and ciearisg 13,052 8131 4,80 41| L7 ho74 202! 1,315 1,87




DRAINAGE—~MISSOURI. LI
County TaBreE L.—DRAINAGE ON FARMS: 1920—Continued.

WSRO

Lafa- . N Living-
Johnson,| Enox. y‘ette. Lewis, | Lincoln. [ Linn. ston. Macon. | Marion,
Number of all farms inthe County.....ooveviveiiiniieneiinerninne. .- 3, 50 1,880 2,807 1,878 2,540 2,613 2,318 3,758 1,623
Farms reporting land having drainage... veee 82 32 Hug 81 73 52 o 60 65
Farms reporting land needing drainage.. e 26 H6 pL0) | 232 148 319 4% 460 o2
Farms in drainage and levee districts,...... [ erreammearrrnenares €69 20 X 31 33 14 67 2

O, N

LAND AND FARM AREA, |

AFproximate 1and area 0f the COURLY .. .oorvennnrnnncensnns
Allland in faImS. cuveveiianeneyas vemeaaar
Improved land in farms...,..
Woodland in farms...........

531,840 | 828,960 | 801,680 1 822,560 | ANR,4%0 ] 400,640 | 339,540 | 517,760 ¢ 209,040
406,643 | 302,841 | 357,077 | 305,155 | 343,700 | X0,560 | GiM4,474 [ 480,514 246,164
437,752 | 262,247 | 324,098 | 243210) 255,085 1 324,864 | 253,305 | 403,86 10,457

45,990 33,05 23,63 51,342 77,565 42,571 36,772 67,704 | 38,076

- CONS

12,001 7. 540 0,403 | 10,608 | 10,019 | 12,825 | 14,397 8,842 17,631
Farm land reported as provided with drainage 5,493 2,030 33, 884 6,045 10,851 4,749 €,719 3,5 6,595
Farm land reported as needing drainage 1,831 2,538 10,959 6,942 7,162 13,145 3,793 18,603 6,894
Drainage only..... srene 248 320 8,702 424 1,84% 5,557 2,768 3,479 3,817
Drainage and clearing.. 1,383 2,218 2,257 6,518 5,244 7,588 1,025 15,124 3177
Missis- New Nods- Pemis- ;
Miller, sippi. Morgan. Madrid, | way. Ogage. Ccot. Perry. Pottis.
Number of all farms in the county.......... veesnes [N ceree 2,194 1,154 1,558 2,002 3,657 1,979 2,533 1,972 2,797
Farms reporting land having drainsge.......veeeeenans 38 434 23 579 448 15 411 41 166
TFarms reporting land needing drainage. .. 152 134 157 711 260 83 309 309 45
Farms in drainage and leves districts.....ccoenveeienn. [ 1 455 1 g3 118 19 945 68 1
LAND AND FARM AREA,
Approximate land area of the cOUBLY .. .ovrianernrremennvannan acres..| 379,520 | 264,320 | 392,960 | 417,280 1 557,440 1 370,520\ 201,%40 1 285, 680 438,400
Alllond in farms....covvvnnenee vereenne 436,663 | 187,266 | 272,602 | 243,303 | 546,088 | 349,060 | 142,574 | 204,228 409, 041
TImproved Jand in farms. . 164,258 | 166,279 | 154,820 | 195,562 | 502,983 | 159,648 | 118,359 | 163,909 345, 867

Woodland in farms,.......

162,067 | 16,430 | 108,217 | 4L,667 | 41,270 | 154,13%1 10,489 | 91,886 49,654
10,388 | 14,807 9,835 82741 11,809 | 35,274 3,72 8,033 13,4%0

Farm land reported as provided with drainoge 708 56,640 649 51,618 23,683 5691 39,749 1,788 22,088

Farm land reported as needing drainage 4,320 | 11,48 5,397 54,535 4,725 2,104 | 14,181 9,001 2,630

Drainage only....... 268 2,09 256 27,801 6,043 400 7,458 773 1,195

Drainage and clearing... 4,004 9, 207 5,141 30,734 3,682 1,704 &, 663 8,318 1,336

‘ Pike, | Platte. | YU | B8 | pag. | Ripley.| b |Stcmir SEEEM (BL

1 | Number of all farms in the county....eeersenenvenercensrecraneecs weeee] 2,681 2,021 2,153 2,350 1 2,541 1,638 2,165, 2,640 1,266 3,735

2 | Farrus roporfing land having drainage.. castnsrerssacannanrree 93 152 44 60 204 125 156 47 3 137

8 | Farms roporting Jand needing drainage ... .eceeiiinarecvensenneansnans 147 125 [:] 178 Y] 3682 336 255 84 66

4 | Farms in drainage and levee diStriets.....cceevecvviiicciinsinaneennn, 48 1 fierinnes ] 67 149 iU PPN 7

LARD AND FARM AREA,

Approximate land ares of the ¢ounty.....ce.ceeen ceammasmanans acres. .| 417,920 | 285,600 | 830,880 | 314,240 | 361,600 | 401,280 | 342,400 | 451,840 | 203,120 | 311,880

ATAnA I (TS et eres ~acres..| 385,501 | 247,449 | 812,978 | 286,546 | 304,884 | 180,720 | 308,424 | 378,878 | 182,074 | 228,505

Tmproved lend infarms. ... ....... “acres..| 204,004 | 187,222 | 259,820 | 231,989 | 264,170 | 87,078 | 229,965 | 242,853 078 | 177,487

Othar animproved Tand fa Gartss. 11121000 R dew| | Bl ham| M| UNIR| TR U

auassarssemsarnan v i p Bl y N ) N 3 'y y

Farm land reported as provided with drainage. 3,882 1,588 2,785 1 12,971 2,758 | 21,835 1,234 1,544 8,328

Farm land reported as needing drainage 3,140 2,184 4,848 1,856 | 18,124 8, 5687 9,712 1,893 1,206

Drainage only.... 1,588 183§ 1,502 501 400 { 2,406 | 2,137 824
Drainage and clearing. . .....eceveee 1,a52] 2,000 3346| 1,065] 15716] 6,070 7,595 1,854

Salive. | SO0t | scott, | Shetby.| §iod- | Sulh | vrarmon,| Web- |wyorn, | Allother

1 { Number of all farms in the COUNLY...ucesiitcsrnsrovscassasnnres veensws] 3,024 1,800| 11,4321 2,195| 3,885 | 2,600 3,267! 2,607 1,218 8,794

2 Fe.rmsreponmg1andhavingdm§mge........ ool “ssal o er| 'eas] ao) me| T ae) Ttm| Ta| e 307

3 | Farms reporting 1and needing Araingge....ceaveerrvrcnncerscacnnanrses 278 80 186 2 718 103 272 258 56 8,830

4 | Farms in drainage and lavee districts.....cceeevnricivacicovenvarnennes 54 90 580 37 1,039 15 [ 3 PRSI, 9 44

LAND AND FARM AREA.

xima 08 of the COuUnty..oneuicavens venssesvesnne-BCTES. .| 482,660 | 280,960 | 268,160 | 325,760 | 521,600 | 415 536,960 {374, 400 169,800 | 17,113,000

ﬁl fs‘z’zdm}&ﬁgdmy S acves..| 426703 | 265843 | 202,403 | 301,155 | 847,974 | 888,420 | 484,069 {314,505 162744 | 11,717,679

Trproved land in farms. T llTacres..| 368,508 | 281,115 | 174,634 | 261,434 | 267,405 | 340,483 | 397,407 |201,737 {144,165 | 6,808,407

Wi d in farms, ...c.eepee- dassamssrnrrsensrrmmnnn ..acres..| 35940 | 80,050 | 24,024 | 34,8231 72,728 | 34,028 | 62,212 104,561 | 13,345 | 4,405,202

Othor UnIMproved JANG 10 (TS, .o rersseeerraeeoorereooBOreS..| 20,257 | 7,678 | 2,845 4,898| 7,841| 13,818) 14,300| 8,207 5,241 50500

arm with drainage...... .acres 58,173 4,661 | 80,620 2,805 | 80,280 2,745 7,180 | 1,450 1 1,614 7,833

gm-m ﬁg 58%85?;3 28 Eiﬁﬁﬁfgdmmage. ke Tmeres.. Sad7]| 4004| 11,394 | 18| sgam| Lazs| oimoel oms| 2see | 281163

Drainage only..ce.eevencanenssaravenecnens ..acres..! 4,660 854 1,961 748 1,885 , 1,7 4| 1,150 5,817

DroinAge AN CIEALINE .~ s ansressennrrosseesmeesnsnsessensaBCrES..) 4,281 8,160 | 8,433 438 | 36,614 4| T.460] 9,514 | L4190 275,285

1 No drainage on farms reported in Carter, Douglas, McDonald, Qzark, Stons, or Wright Counties.
77479°—22—37

34,
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CouNTY Tasre II.—OPERATING DRAINAGE BNTERPRISES: 1520.
TrE STATE. || Adair. | Atchison,| Bates. |Bollinger.| Butler, Gir(;%ggau.
LARD AREA,
1 | Approximate land ares of thestate or county ... ........ R acres..| 43,085,280 || 365,440 | 337,920 | 556,800 389,760 447,360 371,200
2| Allland in operating drainage enterprises. .o coocveeenreervnennnn. 2, 596, 204 R, 800 46,082 49, 626 33,765 232, 800 87,236
3 Tmproved and. e B0 OTIPIISES oo 1,474,302 7,200 ] 43,864 | 24,813 ) (800 | 23,477
g o I!;ncar cer(xit o(tall imy roged land infarms. ... Lo 253 1 gOZ) 15@% 1 202 39, 03 moﬁgbg
Limber and out-overland....c. oo, s Ui4, ) 4 ? ’
6 Other unimpraved land............. ceevermeeas 47,042 600 3,620 13,805 feecrcvinnnn]eruinenann
7 | Bwampy or subject to overllow, In enterprises. 454,360 [|-eeracenzan 10,087 6,276 31,621 )| 103,700
8 Suﬁerl?l, aloss ofcrops from delective drainage 242, 258 526 0,444 1,046 1,28 36, 21
9 | Assessed BOTOBED. <o es et 20 3,104,889 8,800 | 46,082 | 40,626 | 83,765 | 232,800
10 Excess over all land in operating enterprises.... 508,085 [f-eaenevmnarfesnonniiiifiimirei e e
DRAINAGE WORKS,
Open ditches:
11 Completed.......covvevnrnn [N Ceerranmeeenaaaa, .miles. .
12 Additional under eonstruction. ....... --mites..| 46044 - 47 64 B8 fe.......f 1684
13 Maximum completed in any enterprise. . ... . ..miles..
14 Maximum width at bottom of diteh1........ PR (.1 N
15 Maximum of average depths of outlet ditehes e veneernnen. foet. .
18 Mean depth of braneh ditehes! ... eienecrerneriicieciearaans feet..| 7.0 |leevereeeend] B4 B0 |eieenaal.l.
Tile drains:
17 Completed........... rerernareann e eenioaerieeaenaa, PR 11 117008 RN < : 5 1| FORPUURUN FUORIRNPRN SO DU PRI PMPNPSRNRUI R
ig Additional under construetion. .. _...... i
20
21 .
22 Additional under construction......
Pumping plants:
23 Engine capacity... horsepower. .
24 Pomp capacity. . per minute. .
25 Area served by pumy - ..8CTes. .
26 | Area drained by open ditchesonly. ... - .BCTES. .
27 Tength of these ditehes............. ..miles. .
28 Average length peracre......... -...feet..
29 | Ares having open ditches and levees!. .. ..Beres. .
30 Length of these ditches........... ..miles..
31 Average length peracre.... rveevanns feet..
32 Length of the 0c0ess0ry 18vess. .o cvevirrerierraeresceeeann...miles..
33 | Area drained hytileonly .. .eriiiiiimnirrrevenrvareninnns R acres. .
34 Length of thesetile. s covvvennans ..miles. .
35 Average length peracre.... -...foet..
36 | Area having tile snd leveesi....... ..Beres. .
87 Length of thesetile........... -.miles.. 8.0
38 Average length per acre..... memerraraens eoo.feet.. 2.3
39 Length of the 8eCes80ry 1eveS. cveennvrrrrrraereaannniannns miles.. 2.5
40 | Area drained by open ditchesand tile ! 31,680
41 Length of these drains........ 45,0
42 Average length per acre...... 7.6
43 | Ares having open ditches, tile, and levees!..
44 Length of these drainS. s eon cmeneeoeens .o 332
45 Average length per acra... . . 22.1
46 Length of the accessorylevees........... semescersaasasninrns miles.. 4.1
DEVELOPMENT OF LAND,
47 | Improved land in operating enterprises, 1920. .. coeveennn.... o-voB0TES..| 1,474,302 7,200 43,364 24,818 1,712 63,800 23,477 45,038
48 | Improved land prior t0 Grainage..eseeesseneeeen 7680, 796 2,300 | 36,081 3,138 1,688 | 39,200 1,862 | 34,366
ég Increase sinco fdraimuze-z- cereesiasanaaein, 713, 4,900 7, 21,675 24 24, 60 21,816 | 10,682
Per cent of increase?........... sereconon 1omss 93.8 213.0 20.2 680.7 1.4 62.8 |..... erens 3.1
51 Per cent increase is of aliimproved land in farms, 1920......... 2.9 1. 2.5 4, ® 93.4 9.4 2.8
52 { Timber and cut-overland, 1820 ... ....ociiiiiiiiiiiiciiina.,
53 | Timber and cut-over land prior to drainage.. . }'gﬁ’ i %’ oo o 11, 808 32,053 | 189,000 18,759 218
, 046,207 , 800 1,418 11,808 32,077 193, 600 35,374 8,156
S| e myar| g e g e
56 { Other unimproved land, 1920..._....... y ; '
57 | Other unimgroved land prior to drainage 1%’ (1)4% 2 608 o7
58 Decreasagines drainage 142 oég o Zgo b 71%
£ Per cent of decrease. ........ b5.1 b8 ) 2.6 4’4%.15
60 | Bwampy or subject to overflow, 1920. ... ...cvun... ....B0TE8, . 4 cerseriians
i1 Swampg or subiect to nverﬂow: prior to drainage . ..acres 2 O?g’ ?062 2,100 lg’ggg 43' %;g g;’ g% ;(l)g' ggg 3%’%% """ 55,006
62| " Decreasosinoy drainags. . eueoessens..s . -.acres..| 1, 559;342 2, 100 10%112 43;3350 "456 | 108,240 342)223 2,006
........................ e eerirennaaa, f 100, 9. 5 7.4 1.4 51.1 6.7 100.0
CAPITAL INVESTED AND COST PER ACRE.
64 Totg;gapital invested in and required for completion of operutinéz enter- .
- taaiserercnaseme wesmuereanee .....dollars. .
65 v ng)ital invested in these entorprises to Dec. 31, 1019. . ......dollars. . %’ ;‘ég’ Zgg gg’ ?lgg g% %g Zigg’ %g’§ g;i’ 888 gég) ;%
66 Additional eapitel required fo complote these entorprises. . .dollars..| 4,026 607 17,000 126, 240 74, 811 ! 20,000
€7 Average cost per acre when completed...... fenenn dollars..| ' 0,5 h.99 10.92 TS| bl | 10,04 6.68
88 | Enterprises constructing open ditches only.. .......... dollars. )
& erprises consfructing pen ¢ P --dollars.. 13,442, .m 705328 55,488 70(1)‘,11(1)? ...... ceren 117[,1672 eveeneares Mgﬂgg
70 | Enterprises constrocting open ditchos snd levees. .. ... ...dollars..| 9,215 065 . 457, 500 T ATTTE 00" B8 - ssithny 10,700
7 Average cost per acro when cornpleted................. wodollars..] T 1,43 | 11.05 % 14;60:29 3.68
72 | Enterprises constructing tile drains only. 17, 500 )
73 Average cost per acre when completed. 5503
74 | Enterprises constructing tile drains and lev 14, 000
% Average cost per acte when completed....... . 2,00
76 | Enterprises constructing open ditches and tile drains.. .., vernoodollarg. . 485, 230
77 Average cost per acre when completed.....co....., .. eves.odollars., 10,49 [0
78 | Enterprises construeting open ditehes, tile drains, and levees. . .dollars. . 1,575,274
ki) Average cost per acre when completed,........... PR dollars.. 33.74
CROPS.
. Imp(t;oved lamii ini enltcrprises aeg?rtlélf.»—d
Jorn as pringipal crop on drained land... . ..... [ enen O0TOS, .
81 Cotton as principal erep on drained lang. . . .fwrg:. . gg‘g: gﬁi 2,411 o, 540
82 Wheat as principalerop on drained land. .. ...o............. _Bores.. 243,234 ""1'5;493

* When works under construction have been complated,

* Per cont not shown when more than 1,000.

* Less than one-tenth of 1 per cent.




DRAINAGE—MISSOURI.

jounty Tasre IL—OPERATING DRAINAGE ENTERPRISES: 1926—Continued.

579

Cags. i Chariten. | Clark. | Dumklin, | Henry. Holt. Johnson. | Knox,
|
LAWD AREA. | ‘
Approximate land area of the county. ... teanean veaamesesranacnran acres.,! 41,440 1 491, 520 518,720 334,200 476,180 285,440 531,840 328, 060

All lond in operating Arainage enterprises. coevunnrereeeeenonsvess AEI05..

13,180 | 49, 554 23,474

240,483 11,407 47,708 34,652 6,811

)
Improved end. ..o rerrenn L BATES. 6,590 41,170 23,244 | 154,143 10, 204 40, 259 28,235 3,488
Per cent of allun{;-roved land In farms . 81 0.7 9.9 2.8 7.7 6.4 1.3
Timber and cut-over land............... 6,540 | £,130 1 2,467
Other unimproved 100 wu v ueviat i e BETEBL aracv e 1 i 863
Swampy or subject to overflow, inenterprises ... 17,160 \l 98
Buffering & loss of crops from defective drainsge. ..o oo 2,107
A5808880 BOIBIER. . i eeraaneeennanr et ean 6,811
Excess over all land in operating enterpriSes. .o o vem e veenon e e dBETES vt avinvnnlassmnaneesliinienne oo e s i e caren
DRAINAGE WORKES.

Open ditches:
Completed..voovrennineiiiiiinnnn,. . 12.8
Additicnal under construction. ., . wemnnrinray
Maximum completed in any enterpris 4.9
Maximum vidth et botiom of diteh L, ... 7
Maximum of average depths of outlet diteh 1.6
Mean depth of branch GItehes o oo ciiiiniviiniisiiiae caanns 7.8

Tile draing:
Completed. cuu i ene Y
Maximumn completed in any entery:
Maximumsize of tiled,....0 ... i

Accegsory levees and dikes:
Com*ﬂeted ....................................................
Additional under gonstruetion. ... ..ok

Pumping plants;
ﬁ’ngﬁle L) £ T3 1 horsepower..|...
per minute. ...

Pump capacity.........
Areaserved by pumps..........

Area drained by open ditches only ?
Length of these ditches. ..
Average length per acre.

Area having open ditches and levees!.
Length of these ditches.......
Average length per acre.
Length of the accessury levers
Area drained hy tile only?
Longth of these tile.-......
verage length per acre.

Area having tile and ievees!....
Length of these tila.........
Average length per acre.....

Length of the accessory levees. .

gallor

Seres. .

Length of these drains...........
Averagelength per acra

Areg having open ditches, tile, and levees!..
Length of these draing. . ._.........
. veraga lengih per acre.. .
Length of the accessory levees- . .ocoviiviannnennnns eranes

|
13,150
4

3.8

49,554
93,2

. L

4,504
208
&y
.......... : (08 SO

DEVELOPMENT OF LAND.

Improved land in operating enterprises, 1920.....coevvniciienennny acTes. .
Tmproved land prior todrainege. . ...cocoeneiiiiiiiiiiiiiiiiiae.

Increase since drainege. ...

Per cent of increase.......

Por cent inerease is of all improved land in {arms, 1620......... R PN

Timber and cut-over land, 1920..... trearreennearnere ey
Timber and cuf-over land prior to drainage.
Decreasesinee drainage........ :
Per cent of decrease. .

Other unimproved land, 1820....... ..
Other unimproved land prior to drainsge.
Decrease gince drainage.......... .
Per cent of ecrease. - cveemeuveeiocncnnneen rensrereneenrnianes

Swampy or sub]‘ect to overflow, 1920........ eevasnneearan weee
Swampy or subject to overflow, prior {o drainage .
Decrease sinee drainage. ...coeverennina..

DAL CONLE OF GOCTEASE - + - o vrm s sms oo e samennenamaneenreces [ . 99.5

& 950
47.0
254
40,55
44,300

1,143 | 10,266 | 40,256 | 25,235 3,481
3,89 aren | 10,500 1,380
i 120334 | 17,638 2101

24,3

&4

105, 201

CAPITAL INVESTED AND COST PER ACRE,

Total capital invested in and required for completion of ow:'rm'w:1 elntcr- }
.deliare. .
1 |

|

Lo DN crereee s

v C?ital invested in these enterprises to Dee. 31,1519

Additional capital required to complcle These enterprises
Averaze cost per ucre when completed. ..

Enterprises constructing open ditehes onel(f.
Average cost per acre when eomplet
Enterprises construeting open ditehes and levee:
Average cost per acre when completed. .....vovvviiaiiniat

Enterprises constructing tile draingonly.....ccoouneiiniiinii dollars..
Average cost per acre when completed. . ... ..dollars..
Enterprises constructing tile drains and levees. ..dollars..
Average cost per acre when completed. ...... ..dollars...,

Enterprises construeting open ditches and tile drain: ..dollars..
Average cost per acre when completed......... .
Enterprises constructing open ditches, tile drains, snd
Average cost per acre when conpleted...eooeveennes

B1E6 T O0,430 444,578
D3 | Zi04I0 | 444,318
160680 euiiernnn leeeosasns
shog RS 1mel
61,8001 70,420 | £1,578
25,08 | 7

eeemmremaa 7.4

163000
30. 60

aos 8n0 | 31,553 55, 062

7860 | A24,978 55, 082
1000 | URTE leerannsn.s

b6 1h1s |

430,630 | GO.K04 0 912,000 | 100,000 50,082
415 14503 11.64 4,08 , 00

06,810 | 48,549 1 186,850 | 85,109 lvreereens
6,25 10,94 .05 1b.94

CROPS.

Improved land in enterprises repgrtiniz—
Corn as principal crop on drained land.
Cotton as prineipal crop on drained land
Wheat as principal crop on drained land.

19,519

1,425

» When works under construction have been completed.



580 DRAINAGE—MISSOURL
Sounty Tasre IL,—OPERATING DRAINAGE ENTERPRISES: 1920— Jontinued.
S el
- i . Living- : Missis- New Noda-
L&f&}.’ Lewis. | Lincoln. stonf; Macon, | Marion. | gnni” | Madrid. wu;
e
LAND AREA.
1| Approximate land area of the county.....coveveunn.. veewenn...BOTES..| 301,680 | 822,500 | 388,450 | 339,840 | 517,760 | 279, 2‘;2 igz, 222 417,280 | 567,440
P i ” i i e teeneeeevereseeese BOTOS., i 16,125 16,800 48,207 17,244 23, ) 371,287 16,208
8| A piovan Yang & Aralnago SUUCHPIISSS. - -voovoeovere oo SO0 SO | 1000 | 0,000 | snles| S| 20,04 | 180,575 | 100080 | 1ogs
4 Ter cent of all improved land in farms.. .. ... ... 3.4 5.8 6.3 15.5 2.1 lg‘g 7383'12 197-3 2.9
5 Timber and cut-over land......... veeenan emeeaan 1,208 1,747 1,724 2, 58 956 181,248 1,68
6 Other unimproved 0. ..o ueeoeeenesoaenoonoaanrenonn s aeres..|...... 338 6,88 1,06 o |
7 | Swampy or subject to overflow, in enterprises..... ... eeverees BOTES. . 381 172 1,724 [ounsiaees 6,275 | 57,169 36
8 Suﬂeﬂ%y' a loss ]or crops from défeetive drainage . 453 1. 86 1,436 | 31,846 | 20,512 208
9 | A8S0ESOU ACTOREB. . ..o on oo oerannesenenenanenes eeras cererrenerrnasarane X 16,125 17,244 | 23,794 | 338,235 | 660,053 16,208
10 Excess over all land in 0perating enterprises.. ..o eeen oo o oes BOLES. +{reaernnrofommmemnsnsfossneeecsfonmeremnanfoanoaanensfoosaseneen 133,390 | 279,666 |......
Oven ditel DRAINAGE WORXKS,
on ditches:
11 v Comprleted...oovvvrverinenennans creemaaa renaan cemeeaenenans mijes.. 23.1 82,7 23.2 4.7 18.0 17.7 210.5 693. 6 36.2
12 Additional under construetion...._.... i R O S D T 23.3 27.2 |......... ,
13 Maximum completed in any enterprise.......... 9.5 10.0 19.2 14.1 19.0 7.6 55.0 126.5 17.0
14 Maximum width at bottom of dit¢h1,.......,. 8 75 30 25 125 40 4 122 60
15 Maximum of average depths of outlet ditches 1. - 8.0 14.0 18.0 12.0 22,0 110 18.0 12.0 13.0
16 Mean depth of branch ditches 1............ reeeearaaanaoaaens foot. . 3.0 7.0 9 3.6 8.0 6.5 8.1 6.4 4.0
Tile drains;
17 Completed...orvviereieininnanas PR, vrene- Looomiles. oo 13 feecrnnnns 1S DT P 26,9 P25 T PN U .
18 Additionel under constroction. .......oeenniaa.. - i L Z .
19 Maximum completed In any enterprise. .....eeseevaess 1.5 1.
20 Maximum size of tile 1...........0... vevrien vevreas cemanas
Accessory levees and dikes:
21 Completed......... Ly T T TP OO miles..
22 Additional under constroction.....c..ooiiiiiiiniaaiil, i
Pumping plants:
23 Engine eapaity. oo hnrsepower.. (1) ®
2 PUMD CAPACILY vaesevaacrsnnarnasescnarasassn--Eall0NS Der minutse, . (*) (] .
25 Ares served by pumaps........ beassseanaes BCTES. . 6,984 15,000 |.veveaniec]immannanas , .
26 | Area drained by open ditcheS only evineanenieiirarenennnano.o8Cres..] 6,050 9,141 [.o.oooo... 40,668 | 17,244 {eeeennn...
2 Length of these ditches......... .
28 Average length per scre.....
20 | Ares having open ditches and levees!
30 Length of these ditches. .
31 Average length per acre.. .
32 Length of the accessory lovees!
33 | Area drained hy tilo only leu .. eeeneeiiiiininnnnniamrocean B8 orvrenn s decc e e i e neaeeand]
34 Length of these tile...........
a5 verage length per acre.
36 | Area having tile and levess?..
37 Length of these tile
a8 Average length per acre.,..... .
38 Length of the ateess0ry 10Ves . cee e cenancsannacenssnmonanen miles.
40 | Area drained by open ditches and tilel. o .vuuvinniiiciiannan i ACTes. .
41 Length of these drains......... praree g4t TN IS ISRV NVURN AU M
42 Average lenpth peraera........... S (- 7 O SN F S NORUROULNE FUOTIOUN SR 1 i SO,
43 | Area having open ditches, tils, and 16vees eene. iovverrernnana. . 8CTES. .
44 Length of these Arains...eeeevereeyennn miles..
45 Average length peracre......... .dest..
46 Length of the accessory 18VEBS. .- ee e eamiecacaaaan S omiles. bl
DEVELOPMENT OF LAND.
47 | Improved land in operating enterprises, 1920...........
48 | Improved land prior to dnfinnge. s
49 Increase since drainage. .......
50 Per cont of inereass. ... ceceevveernens
51 Per cent increase is of all improved land in farms, 1920..........
52 | Timber and cut-over land, 1920....... P,
53 | Timber and cut-over land prior to drainage. .
54 Decrease since dralnage. .coeevneeneans ..
55 Per cant of decreass. ... .oceecvnan..
56 | Other unimproved land, 1920.......... dmreesrsmarennsannannnyen BOTOL,.
§7 | Other unimproved land prior to drainnge
58 Decrouse since drainage....ceveevnn..
59 Per cent: of decrease. ..ueee.... N
60 | Bwampy or subject to overflow, 1920. .. . .......... . .. 172
61 | Bwampy or subject to overflow prior to drainage........... 16,125
62 Decrease since drainage....o...ceenen.. peeea 15,953
63 Por cent of Qerenss. .. vmneerraierssrnnrerssnensancerens PO 98.9
CAPITATL INVESTED AND COST PER ACRE,
64 Tot:il capitalinvested in and required for completion of operatin exllter-
42 Y -eeeeeoodollarg. o 50,965 | 396,113 | 273,400 | 326,710 1,679,300 {3,976,160 | 130,000
65 Capitalinvested in these enterprises to De¢. 31,1919, .. ... .. dollars..| 50,9 ! ! ? ga5' 'ed0’ )
66 Adpdmunal capital required t:)pcomplete these enterprisea. .dollars.. .’65 896"13 273'400 2;’3’8(1)8 05 1’22’3?3 a’gﬁ’ggg 130’000
67 dx:vmge cost per acre w%xan completed. ..oerearnnnnn.. .dollars. . 24,57 16.27 .78 : 8,20 16,71 8,02
gg En Aveme:eog&ﬁt;uegtaigge whm’.(l1 .ctgge&g&g 166;7%8 1,007,800 i3, oegélig 130{;000
70 | Enterprises canstructing open ditches and levees. h 454563(1, 208, 000
71 Average cost per acre when completed 4 ool
72 | Enterprises constructing tile drains only.,.....c...
73 Average cost per sere when complefed. ....... paves
74 | Enterprises constructing tile draing and levees.......
75 Average cost per acre when completed. ..........
76 | Enterprises constrocting open ditches and tile drains eveedollars. ..
77 Average cost per acre when completed.............. vaseosdollars. .
78 | Enterprises constructing open ditches, tile drains, and levees..dollars. .
kit Average cost per acre when completed. .. ovvenariannennn. ..dollars..
CROPS.
% Impéoved )nng ig enlterprises (riep?rteiélf-—d
orn a8 principsl erop on dralned land...... ceiievanmnan .eo.BO¥ES..| 10,871
81 Cotton aI; principal crop en drained land... vesn.B0T0S.. '7 ...... ?’.ﬁ? ..... %’800 133, §‘°5?,
82 ‘Wheat as principal crop on drained and. .. ... oo . liBCTES. |eeonenr o, 6,620 | i4,250°| 6,000 |1

! When works under construction have been completed,

2 Pump located in Marion County,

Y Pump loeated in Pike County.
4 Included in area drained by o};en ditches only.




DRAINAGE—MISSOURL.

581
County TasLe IL—OPERATING DRAINAGR ENTERPRISES: 1920—Continued.
| B
Pemiscot.| Perry. Pike, Platts, Ray. Lipley. | on nf‘ies. St. Louis.
LAND AREA.
1 | Approximate land area of the county.......... 201,840 | 285,650 | 417,920 | 265,600 | 361,600 | 401,280 | 342,400 311,680
2 | Allland in operating drainage enterprises 270,118 25, 6 14,420 4,814 7,448 29,576 18,275 4,500
3 Improved land. .. .cceieeniii ittt &1, 041 22, (b 8,608 4,414 t, RY7 17,745 17,070 4,503
4 _Por cent of allimproved land in farms . 6. 0 13.4 2.4 2.6 2.6 20,2 7.4 2.5
& Timber and cut-overland.......couvennnen . 158,477 3,000 582 |eeiininnn. P 11,831 L1388 lseneennnns
6 Other unimproved land....covieivenviricosaniociacens 7 ¢ 1A OO PR PN P penmeenas ;%1 U PR [ 2 PO
7 | Swampy or subject to overflow, in enterprises. .. CBOTES . lerans e 2,100
8 | Buffering o loss of erops from defective drainage.. . ..a0res. . 71,815 44
9 | Assessed acreage...... veeren e st eba e an i maraeeaannaanateannen 270,118 18,275
10 Excess over all land in operating enterprises. covceeeccnannnnn.. F YT U RPN SO LD DRI SRR SRR R R
DRAINAGE WORKS.,
Open ditches: ) '
1 Completed ...o.orrrrniceeneanas miles. . 240.8
12 Additional under construction..... miles. . 116.0 4.
13 Maximum compleied in any enterpri miles. . 130.1
4 Maximum width at bottom of ditch!..... {eot.. 123
15 Maximum of average depths of outlet ditches feet.. 12.0
16| Mean depth of branch ditches!............. Jeet.. 7.4
Tile drains:
17 Completed...... erertsaeeraraenenaann
18 Additional under construction....... .e-
19 Maximum completed in any enterprise.. .
20 Maximum size of tile!...... rrreeannenrrennareas vmeveenens $3101 1700 ORI RO MO PPN PO P P emsmmeeannn
Accessory levees and dikes:
21 Completed. ...covvierrinarraniannnn eemmesrrasssecnnenenanranss miles. . 20.0 10.0 333 lheenens D T P revevanne
22 Additional under construchion......ocovieieniiauniiiiiienan 8+ T1 1.~ JRN PPN . - T S T PPN
Pumping plants:
23 Engine capacitye.e . eeiscereinmrceiraioaunanns vvasanne horsepower. .
24 Pump eapacity........ gallons per minute. .
25 Area served by pumps...... Geemeeamttectcccsaciaccariastnenans ATeF
26 | Area drained by open ditches only!
27 Length of these ditches... .
28 Average length per ac
29 | Area having open ditches and levees
30 Length of these ditches.,........
31 Average length per acre..
32 Length of the accessory lovees
33 | Areg drained by tile only!l.........
34 Langth of these tlle...vsevrvevicrenreronncnnsaan
35 Average length per acre.......... cneemamnesrar
36 | Ares having tils and levees!,.....
a7 TLength of these tile.,......
38 verage length per acre. .
39 Length of the accessory levees. .
40 | Atea drained by open ditches and file 1.
41 Length of these drains.....ecvvenen
42 Average length por acre.........
43 | Area having open ditches, tile, and levees!..
44 Length of these drains.....oeceenene-
45 Average length per acre.... .
46 Tength of the aCCess0ry 1BVEeS. . c.susrereueersracroscrnnensmnn- miles. J..eaannn RO PRSI PR IR Y e .
DEVELOPMENT OF LAND,
47 | Improved land in operating enterprises, 1020.....cocvencnnnrnaes 17,745 17,070 4,500
48 | Improved land prior to drainage.......... 11,831 , 826 2,615
48 Increase sinte drainage........ 5,914 4,241 1,804
50 Per cant of INCreass....ooeemeenivrracrmcesaioanaa. 50. 33.1 72.4
51 Per cent increase is of all improved land in larms,1920. 8.7 1.8 1.1
52 | Timber and cut-over land, 1920.. 11,831 1,138 fanvnennnces
53 | Timber and cut-over land prior to 17,745 1,128 792
54 Decrease since drainage.. 5,014 fooiaaiea 792
55 Per cont of decrease. B33 ..l 100.0
56 | Other unimproved 1and, 1920, . v vnieiiirccnririeriaae e s BT e e b e ide el BB revemanne 87 lavueranes .
57 | Other unimproved land prior to drainage. cremane 4,308 1,102
58 Decrease since draingage. ... ..coeeen PU 4,241 1,102
59 Per cent of decrease........- 98.4 100.0
60 | Swampy or subject to overflow, 1020.......... 7,394 2,100 .o
61 | Swambpy or subject to overflow prior to drainage.. 4,614 17,745 3,750 3,907
62 Trecrease sinee drainage....oveveevuvnrnren 4,914 10,351 ,650 3,907
63 Per cent of decrease.......... U 100.0 100 3 100,60 $0.2 58.3 44.0 100.0
CAPITAL INVESTED AND COST PER ACRE.
64 | Total capital invested in and required for compleation of operating enter-
DSOS v evnnnnnnanenn everrenmmannns eanen [N remnean ollars..| 3,624,505 | 122,000 | 504,600 15,000 77,175 90,260 80,330 30,204
65 C?italinvestad 1n these enterprises to Dee. 31, 1019.........dollars..| 2,359,088 122,000 484, 600 15,000 77,175 90, 260 79,339 39, 24
66 Additional eapital required to complete these enterprises.....dollars. . 1,264,517 |........... I O O L00 e cvvivaress
67 Average cost per aere when completed. .........ooen ...dellars.. 13.42 4,88 34.97 3.05 10.36 3.05 4.40 8.7
68 | Enterprises constructing open ditches onl(f.‘ .
49 Averago cost per acre when completed. ..
70 | Enterprises constructing open ditches and levees . .
71 Average cost per acre when completed .cu..veerenrenncacaenass !
72 | Enterprises constructing tilo drains onl&.d.. cavessrnernenemmenanns
73 Average cost per acre when completed..........- .
74 | Enterprises canstructing tile drains and levees.........
75 Averagoe cost per acre when completed. ..... vevarias
76 | Enterprises constructing open ditches and tile drains... ceves
77 Avorage cost per acre when completed. .- co-veeunns rannens
78 | Enterprises constructing open ditches, tile drains, and levees.....
78 Average cost per acre when completed....oveeveannaneneano.
OROPS.
Tmproved land in enterprises reportinﬁ——
80 Corn as principal crop on drained land.....ooovreverecnannoos ..Acres.. 8,747 22,000 600 4,014 4,059 12,745 feenenreianitan cemsimnnn
81 Cotton as principal erop on drained land. .. .acres L84 ... FUUSUIN SN tevaessocvalosnsennmrnifranmasersanlas vreeen
82 Wheat as principal crop on drained land. ....... evememmmarnaaan BOTES .. {erpuecacaralemnnncrnonn 8,008 | vaeennes 1,038 |eennvavanas 17,070 4,500

1 When works under construction have been completed.
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DRAINAGE—MISSOURL.

(louxNTv TabLp IT.~OPEBATING DRAINAGE ENTERTPRISES: 1920—Continued.

DO ORI IUHR WA -

-

87

Saline. | Scotland,

Scott. Shelby, |Stoddard.| Wayne. . Worth.

LAND AREA.
Approximate land aren of tho COUNEY . oo imemeiiriinesnns o~ DBETES. .

482,560 | 280,960

Alllond in oxierating drainage enterprige: .. 00TES.. 7,184 15,110
Improved land.......... [, 6,713 6,867
Per cent of all imf»roved land in farms. 1.8 3.0
Timher and out-over land............. 471 3,445
Other unimproved land...a..cvev.e [ 4,708
Swampy or subject to overflow, in enterprises. 471 1,300

Suffering 8 loss of erops from defotive drainag
A5sessod QCTBALED. . vunsaneoncessnasuiemannnne

Exceess over all land in operating enterprises. . .....ooiiiiiiinns acres..

253,160 | 325,760 | 521,600 | 498,000 | 169,600
154,335 9,607 | 375,037 9,000 7,013

116, 441 7,453 | 194,315 900 3,158
£5.7 2.9 2.7 0.9 2.2
87,804 2,244 | 180,722 8,100 351

Other
counties,t
T T ——

3,862,400
23,957
20,111

0.7
1,070
2,08

DRAINAGE WORKS.

Open ditches:
IM(Jom lated

Maximum completed in any enterprise. .

Maximum width at bottom of diteh 2..,...... PYTPN

Maximum of average depths of sutlet ditches 2

Mean depth of branch ditehes 2., . ivnianneencnnn. RPN
Tile drains:

Completed. ............ evesen veenn

Additional under construction. ... .
Maximum completed in any enterpr.
Maximum size of tile 2, .
Accessory lovees and dikes:
Complated............. “enn
Additionn] under construction. .,

Pumping plants;
Lngine capacity....cuuuenes ....horsepower..|,
Pump cepacily...ev.. allons per minute..
Area served by pump e drerane acres..
Area drained by open ditchesonly 2.....cnvenvennnas PR, acres..
Tength of thesa ditches. ... . . miles..

Average length por acre. ...

Area having open ditches and levess?2.

Lengthof {hese ditehes, covaun..

verage length per nera

Length of the acegsory levesa ..o ...eo.u... fevereenesaiacsnnen miles. .

Area drained by tils enly2........... Cht e memaraat e raaseern,
Length of thegetile........ .

Averape length per acr

Area having tile and laveess....
Lengthof thesetlla........
Average length per acre....
TLength of the accessory levaes. ...

Ares drained by open ditchos and tile2.
Length of thesedrains...........
Average length per aere,.....

Ares having open ditches, tile, and Iaveas?.. . ..........

Lengthof these drains....evevececannn.-
Average length perscra... -

Length of the access0ry 16Vees. .o vereensaeas

DEVELOFPMENT O¥ LAND

Improved land in operating enterprises, 1920, .ocieavvurervanenesd JB2165..
Improved land prior to drainage,..... .80eres..
Inerease since drainage.... .. .acres. .

Per cant 0f INCrense ... ...oovieeecuennaniarens verreanin
Per cent increase is of all imp d, 1and in {arms, 1820..

Timber and cut-over 1and, 1920 . . .oommvnnienn, s Cetvemniaan
Timber and cut-over land prior to drainage,
Tecrease since drainagd...e.eauoo....
Per cent of decrease.......

Other unimproved land, 1920...,....
Other unimproved land .rior to drain

Decrease 8ince drainfife. ..o uae..
Per cent of decrasse...........

Swampy or subject to overflow,1020..,.............
Swampy or subject to overflow prior to drainage .

Decreage 3ines Aralnags. ....veereercscnanes
Por cont 0f QO0re880. .. cvrveersscrensmmsoncrannonnnas

200 | 347,637 7,013

. 2.5 2ha. |, i7.1
7.5 11.0 6.8 femennnns 181
74,926 8,497 | 27,600 9,000 |vivuiennns
150.7 10,2 3.5 92,7 feeeiiil
9.3 8.3 12.2 1.8 |
25.0 10.2 5.0 2.8 {nrenns

cestresena

coSBwum

©ro tORos e

CAPITAL INVESTED AND COST PER ACRE.
Total capital invested in and required for completion of operating enter-

DrISS. e sinnncsersnneavnieaannae sesssnmian Neacereuriananaanes ollars. .
C?ipil.al invested in these enterprises to Dec, 31,1010 ..., .dollars..
Additional capital required to complete these enterprises.....dollars. .
Average cost per acro when complated........cnen......dollars..
Enterprises constructing open ditches only......... «eun--dollars, .
Average cost per acre when completed. ... ...
Enterprises constructing open ditches and levees ...
Average cost per acre when completed.........

Lpterprises constructing tile draingonly.........
Averags cost per acre when completed. . ...

Enterprises constructing open ditches and tile draing,
Averaga cost per acre when completed...........

Enterprises construeting tile drains and leveas. ..........
Avernge cost per acre when completed. ... .

Enterprizes constructing open ditches, tile drains; and levees.. . ~dollars..[

Averaga cost per acre when completed.........ovoenve.. ... .dollars..

1,85
4.4

12,8

4.0

6,713 6,867 | 116,441 7,453 | 194,315 20,111
4,343 4,633 29,354 480 | 71,309 12,716
2,370 2,334 87,087 6,973 | 123,006 7,305

6 5.5 8.7 [ evvatn. 172.5 ba.a

. 1.0 49.9 2.7 48.0 0.3

3,445 ( 37,804 2,244 | 180,722 8,100 361 1,070

5,288 | 120,880 3,274 | 303,728 8,100 351 1,043

1,843 82,786 1,030 | 123,008 813

519 #8.5 ks 40,5 4.9

2,081

8,803

0,522

. 75.8

471 1,300 1,950 [oveennnnnnn 62, 837 8,100 5,961 4,99

3,027  15,110) 114,947 8,723 | 303,728 8,100 5,961 17,848

, 456 13,810 | 112,997 8,723 | 240,801 |eeernervanfunnnn 13,355

$5.0 81,4 48.3 1h0.0 9.3 LI 4.0
82,542 | 144,324 | 1,003,981 90,588 | 2,996,940 | 155,000 | 170,000 230,935
82,542 | 144,324 | 059,081 90,588 | 2,659, 540 3,100 | 18,000 207,310
D U R 19,000 |- ... v....] 387,400 | 151,900 | 154,000 23,625
1149 9,55 8.54 9.34 7.99 1h.22 | T2hod 9.63
227,517 18,588 | 2,644,023 |...c.uvvull| 170,000 159,935
X 16,49 I 24,24 8,88

155,000 [0 0ennvenes 31,000

L0 I 11,52

CROPS.

Improved land in enterprises reporting—
Corn as prineipal crop on drained Iand. .voieeiaeennn eesenerensaBOMES.,
Cotton as principal crop on drained land. revaens ..B0res,,
Wheat as principal crop on drained land. ... PR 111 I8

78,371 7,453 194,315 900 3,188

! Includes only Andrew, Buchanan, Caldwell, Callaway, Clay, Grundy,

t When works under construction have been completed.

Howard, Jackson, Linn, Osage, Putnam, and Schuyler Countles,

3 Per cent not shown when mors than 1,000.




MONTANA.

The following pages present the statistics of drainage
for Montana collected at the census of 1920. Thefigures
relate to conditions on January 1, 1920, except where
indicated otherwise. No census of drainage has been
taken heretofore, so there are no comparable figures
for previous years. The data relate to the artificial
drainage of land in farms, and of other land that
ultimately will be used for agricultural purposes.
The organized drainage enterprises may include
areas of unimproved land not yet in farms. The

statistics for drainage on farms were collected in the
general census of agriculture, while the statisties for
drainage enterprises were obtained in a special canvass
of those enterprises. Since drainage on farms may be
either inside or outside an organized enterprise, and
the drains that each individual owner installs upon
his own farm may be either supplemental to or en-
tirely independent of the works installed by an enter-
prise, the figures for the two parts of the drainage
census are presented separately.

Tasre 1.—SUMMARY FOR THE STATE: 1920.

ITEM. Amount. Por et of
DRAINAGE ON FARMS,
Number of all farms in the Btate.....ocver i ien ittt iiei e iaecceesinaeaannns 57,677 100.0
TFarms reporting land having drainage. .. ... ... ... ..iiiiiiieiiiiearaa.. 756 13
Farms reporting land needing drainage........o.coveiiiiiricciaiiienranns 1,728 3.0
Al land in farmB «ouee et o e acres. 35, 070, 656 100.0
Improved land in farms ... e acres 11, 007,278 3L 4
Farm land reported as provided with drainage ............... ... ... 51,146 0.1
Farm land reported as needing drainage ........ 113,293 0.3
Needing drainage only......... i, 36, 342 0.1
Needing drainage and clearing. ......oooiiiii it anianoennen 76,951 0.2
DRAINAGE ENTERPRISES.

Approximate land area of thestate . ......... . iviiiiiiieiieiaannna. acres 93, 523, 840 100.0
All land in operating drainage enterprises -.......co.coveeeiinennnn.nn Acres. . 168, 682 0.2
Improved 1and ....oocuiiiienrneeennrnrncnnnn- e iaeranaea e ACTES. . 141, 252 0.2

Per cent of all improved land infarms. ... .ccoovvnmineinaiiiiiananeas L3 feemracnnan

Unimproved land! .o ii it i e raaa e acres. 27,430 Q)

- Swampy, subject to overflow, seeped, oralkali..................... acres. . 19,630 23)
Suffering a loss of crops from defective drainage. .................. acTes. 21,964 )
Improved land prior t0 drainage. ...oveceinaieeriiaiienraenaaaans acres. . 107, 645 0.1

Increase since drainage began... ... il acres 33,607 Q)
Land in nonoperating enterprises. . oe e v eerecieeainaaraenrncneaeees A0TO8. dourpsooenascsesalosnsnccens
Open ditches in operating enterprises. .. 100. 0
Completed.....ocoveveiiiiiinn, .- 98.7
Additional under construction. ....ccveivaiiaiiiiiii il 1.3
Tile drains in operating enterprises. . .o..ooviiiniiioaiiieninnanans . 100. 0
Completed. .. ..ovee it s i 2 58,8
Additional under COnEEITCEION . cerurvenentivr et e ...miles.. 36.2 41.7
Total capital invested in and required for completion of operating enterprises.. $846, 466 100.0
Capital invested in these enterprises to Dec. 31, 1919 ..o 664, 990 78. 6
Adl()iitional capital required to complete these enterprises................. 181,476 21. 4
Average cost per acre when completed.......ocoiiiiiii i 5,02 |oeaeiiovun

1 No timber or cut-over land reported.

*Luss than onetenth of 1 per cent.
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Operating and nonoperating enterprises.—In the
tables that follow, statistics are given for operating
enterprises only, as no nonoperating drainage enter-
prises were found in Montana. The operating enter-
prises, as already defined, include both those that have
completed their drainage works and those with such
works under construction; among the latter might be
any that had completed the original plan of drainage
works some years ago but were constructing exten-
sions or enlargements on January 1, 1920.

TaBLE 2.—I1.aND AND Carrray, INvesTED IN ALL ENTERPRISES,

Crassiriep A8 Berween Works CoMmpLeren AND WORES
Unper Consrrucrion: 1920,

LAND. CAPITAL.}
To Dec. 31, 1910,
CLASS. Addi-
CI;% tional
Acreage. | "~ Pert rtequired
cen 0 COm-
total, || Amount. of plete.
total.
All operating enterprises®. ..| 168,682 | 100.0 || $664,990 | 100.0 | $181,478
With works completed.....,....] 44,682 | 26.5 303,969 .2 leeeernens-
‘With works under construction..{ 124,000 73.5 271,021 40.8 151,476

! The inquiry asked for the “total cost of the enterprise to Dee. 31, 1919, and
for an “estimate of additional investment to complete.”’
2 No nonoperating enterprises in Montana.

Location of enterprises,—Of the 17 drainage enter-
prises in Montana, 8 are situated in Yellowstone
County, in the south-central part of the state, 6 are
west of the Continental Divide, and the 3 others are
in Gallatin, Richland, and Stillwater Counties.

TapLE 8.—LAND Anp Caprran INvesTED v ALl ENTERPRISES,
Crassiriep BY Dramwace Basmv: 1920,

LAND, CAPITAL,
To Dee. 31, 1919,
DRAINAGE BASIN, ! Addi-
Per |- —| tional
Acreage. ctet%t 101' Per rtequired
ota] 0 eOm-
* i| Amount. | cent of
total, | Dlete-
All operating enterprisos!...| 168,682 | 100.0 {| 364,990 | 100.0 } S5181,476
Clarks FOrK - -onceciceceiininnnnnn 6,700 4.0 22,766
Kootenai River.... . 7,650 4.5 f
Yellowstone River. 149,332 | 88.5 510,074
Missouri RIVer..crseeenenoeaaaas 5,000 3.0 ,

1 No nonoperating enterprises in Montana.

Condition of land in enterprises.—With one excep-
tion, all the enterprises east of the Continental Divide
are for the drainage and protection of land damaged
or threatened with water-logging and the concentration
of salts, commonly called alkali, in the surface soil as
a result of irrigation. 'The enterprises on the Pacific
slope are reported as all for the drainage and protection
of land that was swampy or subject to overflow by
stream floods.

For the state, 3,930 acres in drainage districts and
61,831 acres in United States Reclamation Service
projects are reported as not having needed drainage,
or not expected to receive drainage or protection from
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the improvement works authorized, but as having been
assessed merely as being responsible for damage to the
other land. This acreage in the United States Recla-
mation Service projects has been omitted from the
tabulations in this bulletin,

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as a unit.
Therefore the fact that an enterprise which has com-
pleted the construction of the drainage works author-
ized contains land still swampy, subject to overflow,
seeped, or alkali, or land that suffers damage to
crops, does not show that the improvement works are
inadequate.

TABLE 4.—LAND 1IN ALL ExteErprrises, Crassiried BY CONDI-

TION: 1920,
OPERATING ENTERPRISES.!
Total,
N DITIO: N . | Works
CONDITION OF LAND "Z;’,;’E* s
re | | o
cen 'y |struction
Acrenge. | gy || (Beres). Figores)
land,

All1and in enterprises . 168,682 5 100.0 44,682 | 124,000
Tmprovedland....... . 141,952 83,7 38,642 | 102,610
Unimproved land . ... ..ciiamaaiis 27,430 16.3 6,040 21,390

Bwampy, subject to overflow, seeped, etc. 19,630 1.6 1,840 | 17,900

Buffering 8 1665 6f CTOPS. cmvemevnncivurenes 21,964 13.0 3,004 18,960

1 No nonoperating enterprises in Montana,
£ No timber or cut-over land reported.

Size of enterprises.—The average arvea included in
the 17 drainage enterprises in Montana is 9,922 acres.
None of the enterprises embraces land in more than
one county, and there is no overlapping of the enter-
prises in this state.

TABLE 5.~—LaAND v OrerArTiNG ENTERPRISES, CLABSIFIED BY
Size or Area Assessep: 1820,

ASSESSED AREA.
Land in r——

BIZE GROUP, enterprises Per
(aeres) il pcremge. |cent of

total.

All operating enterprises...covemveraeennnnnsl 108, 682 168,682 | 1.0
500 to 990 acres 1,807 1,307 0.8
1,000 t 23,711 23,711 14.1
5,000 ¢ 19, 604 V664 | 1LT
10,000 24,000 24,000 14.2
50,000 3. [ PN | PP
100,000 to 408,990 801CE. .o ovaiiiiiinaai e 104, 600 100,000 59.3

Character of enterprises.—Most of the drainage en-
terprises organized under the state laws were estab-
lished in accordance with the law of March 7, 1905
(ch. 106). That law provided for a county drain com-
missioner, with duties generally the same as provided
in the law of March 11, 1915 (ch. 147), and for a very
similar method of organizing drainage districts.
Amendments made in 1907 and 1909 did not affect the
form of organization.
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The drainage law of 1915 provides for the appoint-
ment of & county drain commissioner by the board of
county commissioners, to have jurisdiction over all es-
tablished drains in his county. A petition for a drain
must be signed by not less than ten freeholders of the
county, including at least five (or at lenst half when
the whole number is five or less) who own land liable
for assessment for the proposed improvement. The
tracts of land and the cities, towns, counties, railways,
and irrigation ditches assessed for the construction of
a drain comprise the drainage district. Land liable
to become water-logged may be included. Damages
and inconvenience caused by seepage and waste water
from irrigation ditches and higher land are to be con-
sidered in apportioning the cost, which is borne by the
various parts of the district in proportion to the bene-
fits that will be conferred.

A first order of determination for the drainage dis-
trict is issued by the drain commissioner if his pre-
liminary examination indicates that the enterprise is
practicable; the final order of determination is issued
when right of way for the drain has been secured.
The plan of drainage is determined by the drain com-
missioner, who lets contract for construction. Dam-
ages for right of way are awarded by a board of special
commissioners appointed by the district court. If
this board decides that the drain is unnecessary, pro-
ceedings for establishing the drain are dismissed at
the applicants’ expense. Appeal from this board’s
award may be taken to the district court for jury
trial. Apportionment of the cost is made by the
drain commissioner, subject to review by a board ap-
pointed by the distriet court and to further appeal
for jury trial. This board of review may add to the
district or eliminate any part of it. Public hearings
are held upon the petition for commissioners to de-
termine damages and upon the drain commissioner’s
apportionment of cost. Damages awarded each in-
dividual are deducted from the assessment of cost
made against him. The number of installments for
collecting the drainage taxes, which must not extend
more than 10 years, is determined by the drain com-
missioner. Payments for damages, services, and ma-
terials are made by warrants drawn upon the funds of
the district, but those for land and for damages in ex-
cess of benefits will be paid from general county
funds, which will be reimbursed by the distriet.

Petition for a drain to be located or to confer bene-
fits in more than one county may be filed in either
county affected. The drain commissioners act jointly,
but after they apportion the total cost between the
counties each makes the apportionment within his
own county.

Drainage and protection against seepage and alkali
for land in projects of the United States Reclamation
Service may be provided by that service as such im-
provement works are deemed necessary.

Tantt G.—LAND AND Caprral INVESTED IN ALL ENTERPRigps,
('LagsIFiED BY CHARACTER OF ENTERPRISE: 1920.

LAND. CAPITAL,

To Dee, 31, 1919, Addi

b ENTERPRISE. i
CHARACTER OF ENTE Pear tional
Acreage. | cent of
total.

Por | fequired
Amount, | cent of| 0 com-

o total, | Plete.
All operating enterprisesl...{ 108,682 | 100. 0| 86064,990 1 100.0 8181, 478
Drainage districts ... -| 129,432 6.7 208, 173 3L.3| 104,043

29,432 | 1.4 1s31s0| o5l R
w6000 | 593 2moa| am|Tioigh
322, 567 48.5 77,433

134, 250 20.2

e
AW S O ch. ceemasons

U. §. Reclamation Service . ... 25,000 | 15.2
Tndividual ownership 2.......... 13,650 8.1

; ﬂ%ﬁ%%sol)l?%?gee? itgrgligfggﬁ:gxﬂogetgrell%bment.

Drainage works.—The total works completed by
drainage enterprises to December 31, 1919, comprised
102.1 miles of open ditches and 50.7 miles of tile
drains; the additional lengths under construction were
1.3 miles of open ditches and 36.2 miles of tile drains.
These figures do not include drains installed by indi-
vidual farm owners supplemental to the works of the
enterprises. No levees or dikes have been built or
authorized by any of the drainage enterprises. There
are no pumping districts for land drainage in the
state.

TABLE T.—LAND AND Carrrar INVESTED IN OPERATING ENTER-
rrisE8, CLassiriep BY Kinp or Dramvacr Worxks: 1920,

LAND, CAPITAL,
To Dec. 31, 1919,
KIND OF WORKS. ! Addi-
Par tional
Acreage. | cent of Per required

total. || A mount, | cent of| £0.600

total, | Dlete-

ALKINGS..coecemlenenrennen, 168,682 | 100.0

Open ditchesonly.........cocen.
Open ditches and tile drains 1. . .|

$664,900 | 100.0

42,082 [ 24.9 | 314,400
126,600 | 75,1

$181,476

47.3
350,500 | 52.7 | 181,476

1 Includes 1,000 acres drained by tile only.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 14 of County Table IL
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise. ,

In County Table IT, line 15 shows the mean depth
of branch ditches (open ditches only), which is a
very crude indication of the depth of soil drainage
that may be obtained in the enterprises as determined
by the depth of outlet provided for farm drains.
The mean depth was computed by giving each separate
depth a weight in proportion to the acreage it serves.
As most enterprises reported depths in whole numbers
only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet were

=
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omitted; to include this group, computed as 3 feet,
would show the mean depth for the state 6,0 instead
of 6.3 feet.

TapLe 8.—LAND IN Oreraming FNTERPRISER,

CrLassIring oy
Averace Drepru or Draxcy Drress

T 1620,

Per eent

DEPTH OF BRANCH DITCHES.
of patal.

Aeraaue,

All operating enterprises

sq than 3 feet
to 3.9 foet.
to 4.9 feet.

tob.91eet.

to6.9feet...
to790eet...ooieniii.. i
t reporling branches.. ... i

g

bt ol
cobbd

o

2
)

Maintenance of works.—The drainage law of 1915
requires the county drain commmissioner to keep the
drains under his supervision in proper repair, and to
include in his annusl report to the board of county
commissioners an estimate of the funds that will be
required during the ensuing year for inspection and
maintenance of each drain. The assessment for
maintenance and repair shall not exceed in any year
5 per cent of the cost of original construction. The
cost of the maintenance work is assessed against
the parts of the district according to the benefits that
will accrue, though this may be different from the
apportionment of the cost of original construction.
If the total cost for any maintenance work is estimated
to exceed the funds available for that drain, applica-
tion must be filed and a special assessment levied, in
most respects the same as for establishing a new drain.

TasLE 9.~LAND AND CaPrrAn INVESTED 1N QPERATING ENTER-
rrisEs, CrassiFiep 3y Mernop or Mamnrenance: 1920,

LAND. CAPITAL.
To Dec. 31, 1814, Addi
METHEOD OF MAINTENANCE. . Per f tir)x:ali
Acreage. | cent o Ppep | FEAUrE:
total. to com-
Amount. | cent of
total. | DPlete
All oporating enterprises....| 16%,682 | 100.0 j| $664,920 ‘ 190.0] $141,470
By district forces b 25,600 15.2 382, ’(37 48,5 ThAN
By contract. . Lo, 7321 141 165, ’4 [i}
No maintenanc i 10,350 6.1 : >0 831
Not reporting. ..o veeeenaern V100,000 | 646 m, 789 1' 18,6
1 !

1 Includes 3,650 acres maintained by landowners.

Date of organization.—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the drain com-
missioners, since there may be a period of a year or
more between the decree of establishment and the
beginning of actual construction and since the work
of construction may occupy several years in a large
district. It was not practicable, however, for the cen-
sus to secure data as to the time of the beginning or
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of the completion of the drainage works. Under the
date of organization are tabulated the entire area,
works, and capital of each enterprise, even including
any extensions made after the original plan of reclama-
tion was completed.

Tanre 14, —-T Np IN OpPERATING LNTERPRISES, CLASSINED BY
£ ExNTErrrISE was Opaanmzen: 1920,

! LAKD, ! AREA ANSEXEED,
1 |
DATE 0P GROA l i Por
1 Acreage. | cens of
I

1 tutal,

1%, 62 | 100.0
21,50 128

), 403 18,1
pUEMTTA 617
32,660 T8
b Allunder individusl ownership.
Tasre 11.~Caprrsr Twvestren 15 OPERATING LINTERPRISES,

Ceassrrien 8y Darer ExTeErpriSE was OnGANizep: 1920.

CAPITAL.
) Thac. 4 "
TATE OF QRGANIZATION, To Der. 31, 1910, Addi-
T tm'zaldr?
! , quired to
Amount, {:‘?’tgfﬁt complete.
Alloperating enterprised. . oocoociinaaannnn.. " $564, 950 100.0.1 $151, 476
1905 to 1909 105,248 15,8 |
1010t 1614 07,136 10.1 4.
1015 ¢0 1919 244,787 408
Not reported 7,810 | 5.3
| |
* All under individual ownership.
TaBLe 12,—Draxs (CoumpreTED AND UNDER (‘ONSTRUCTION‘) IN

Orerativg Extervrises, Crassiriep sy DATE ENTERPRISE
was OrGANIZED: 1920,

DITCHES. ‘ TILE.
|
DATE OF OBGANIZATION. Per ‘ Per
Miles. | centof || Miles, |centof
total, ! | gatal.
; |
Alldrains....... e ] 054 1000 | s 1000
1905 £ 1009, . 24.0 3.2 (|
1910 t0 1934 . 1.2 10,8 1
161510 1019 20.7 0.0 |
Mot reported 47,5 45.9

1 All unider individual ownership.

Crops.—The principal crops grown upon the drained
land in drainage enterprises are wheat, alfalfa, and
hay other than alfalfa. Data were not secured to
show the part of each enterprise planted to any
crop, so the enterprises have been classified accord-
ing to the principal crop, and the total area of im-
proved land is shown thus classified in County Table
II. No data were secured at the general census of
agriculture to separate the crops grown upon land
drained artificially from those produced upon land
drained naturally.
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Counry Tanre L—DRAINAGE ON FARMS: 1920, ‘

e,
TaE STATE. || Beaverhead.; Blaine. Carbon. | Deer Lodge.| Flathead,
e —————

1 i Number of all farms in the staie or county................ reen 67,677 642 L 761 5 3§g 2(5):7; 1,923

2§ Parms reporting land havingdrainage.......... 756 g H 7 1 11

3 ¢ Farms reporting land needing drainage . 1,728 3 3 0 410

4 | I'ermsin drainageand levesdistricts................. P B30 | eaeeamaasnfaecianann nee-- 2

LAND AND FARM AREA,

5 | Approximateland area of the 5tate Or COUNEY . v v vrnoreveereeanennn acres..| 93,523,840 3,620,430 2,706, 560 1,318,400 476, 800 3,909,700

i Aﬁ land infarms........ e s o lacres..| 35,070,656 ' 637,000 i, %gg: ggfli ‘i‘%g: %(S)g gg, 42% " 470,283

7 %npflolve%lpnrd infarms. 1;,%73, 3{733 273: ?23 R 5o 20 }Zg, ;ﬁ

8 oodlandinferms............. wes v g )

9 Other unimproved land iu farms. ... 22416, 918 350, 264 856, 291 250, 239 31,131 163) g
10 { Farm land reported as provided with drainage........o.oovevnnnvenn. acres. . 51,146 977 950 1,145 1,127 7,808
11 Fanﬁ tand re%)mited as rrl’eeding drainage...... ..8CTeS. . 113‘35 ?gﬂg ?’ g%-g ‘ig% 5’{: ?élng gg% Qf, ggg,
12 rainage only....... Cetiemmnnenanes ..acres, . J : 3
13 Drainage and clearing......... et e s - e....BCTES.. 76, 951 "704 265 1,51 313 23,301

Gallatin. Granite. Jefferson. Lincoln. Madison. Missonls,

1 | Number of 2ll farms in the county...... O S 1,349 354 565 3:11 901 1,323

2 | Farms reporting 1and Baving draingge. v e ceeeeeesavenemereecanmnecnneeaanns 48| . 12 6 34 11 3

3 | Farms reporting land needing drainage........ . . 109 60 17 59 57 8

4 | Farmsin drainageand levee districts .o vooeviniioneiecmciineirennaneneann 12 [oeerenes OV RN 1 1 g

LAND AND FARM AREA,

5 | Approximateland aren of the COUNLY..oovnniiiin i iininiiecnasnnen. 5 1,604,480 1,098, 880 1,044, 480 2,319,360 2, 318, 080 2,030,720

s | ahfana in[arms..:...........,-...y 783, 180 7254148 281, 494 ""65, 050 " 561, 516 389, 408

A g mi) wmm) o) Be) e

Y O i TIBTME. canevrnsvnnn <)

9 Other unimproved land in farms 307, 152 150, 851 196, 140 14,177 384,719 142,480
10 { ¥Farmland reported as provided with drainage ........cc.oooveiiivenes acres,. 5, 881 1,407 870 1,324 546 462
11 | Farmland reported asneeding drainage.. ... ..acres,, 6, 587 4,014 348 4,005 6,316 6,126
12 Drainageonly...oooueeen.n veavrae ..BCTes. . 3,087 373 208 361 4,755 515
13 Drainageand dearing........ 2,900 4,541 140 3,734 1, 561 5,611

Phillips. FPowell. Ravall. Richland. | Yellowstone, ‘ﬁ)&&'ﬁ:ﬁ
1 | Number ofallfarms in the county..........cooonnes teeresaaranasannnas e 1,914 478 1,231 1,577 2,211 39,564
2 | Farms reporting land having drainage. .. . 7 13 42 7 [3}
38 | Farms reporting land needing drainage.. . 7 51 180 48 147 364
4 | Farmsindrainage and levee districts........ cenremenarmanenea. veeane e R S, 2 [ 1 222 13
LAND AND FARM AREA, -

5 AP roximateland ares of the CoUnty ....uoaie e iansiviiniien e ean BCTES.. 3, 813, 920 1, 490, 560 1,530,240 1,345,020 1,871,040 61,724,180
6 | Alllandinfarms. ., ................ 1,084,725 520, 065 245, 965 12,104 | 1,067,425 | 26,232,260
Pl Wi i tame el men|  WRAB| G| mein| o

codland infarms. ........... 887,088
9 Other unimproved land in farms. .. ..o .00 L0000 . 850, 675 320,239 88, 012 489,046 | 465,828 | 17,255 934

10 | Farmland reported as provided with drainage........ rrearenaeae .8eros. . 780 2,642 1,190 1,047 15, 592 3,142
ié Farglapd reporlted as needing drainage................. I gi(l) ie, g26 7,335 2,808 3,955 35,870

rainageonly................ vesastmemuracaannans FUPN . - 51 903 1,425 3,339 14,025
13 Drainageand clearing....-..... OSSR - 101 2,345 6,432 1,381 ' 616 21,345

! No drainage on farms reported in Carter, Chouteau, Custer, Garfield, Hill, Liberty, Pondera, Powd: i Prairi
Whealien oo e Co u:‘x)ties. y 3 y s y ¥y 3 er River, Prairie, Roosevelt, Sheridan, Stillwater, Valley,
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County Tapte IT.—OPERATING DRAINAGE ENTERPRISES: 1920,
tiads | Tidmed, | ven
. athea ichland Tellow-
THE BIATE. Linceln, snd and stone.
Ravalli. Stillwater.
LAXD AREA.

1 | Approximate land area of the s1ate or COUMLYeen o eurenvarerner it e e ieae e aCres. . 43,523,840 8,238, 160 4,087, 680 1,671,040

2 | Allland in operating drainage enterprises. . 168, 682 14,350 106, 600 47,732

3 Improvedland. ................. cee 5. . 141,25 9,150 89,170 42,032

4 Percent of all improved land in farmi 1.3 2.7 9.5 12.9

b Unimproved land 1,.......... [T . 27,430 5, 260 17,430 ;

6 | Swampy, subject to overflow, seeped, or alkali Iand, in enterprises. acreg. 19,630 17,430 1,400

7 | Suffering o loss of crops from defective drainage......ovvuai..n. acres. . 21,964 a0 21654 |iieineinnrnns

8 | Ausessod BETCAER uvvteresrarinrinnen . , 14, 350 104, 600 47,732

9 Exeess over allland in enterpris R P, N R S,

. DRAINAGE WORKS.
10 O[)G(I)l erlltclh%zd 102.1 4 15.2 1.2
ompleted. ... .ouueuiiieniiiiiinenann - A 5.7 . 41,
1 Addftionﬂl under constructio 1.3 .d. L3 |eenricienans
12 Maximum completed in any ent 20.0 20.0 8.6 16,0
13 Maximum width ot bottom of diteh 2.. 25 25 8 10
14 Maximum of average depths of ontlet d 12.0 10.0 9.0 12.0
15 Mean depth of branch ditches®............ 6.3 5.0 4.0 7.0
Tile drains:
16 Completed.............. B0.7 0.8 1.1 48.8
17 Additional under . 36.2 llevvmrervonsmnnan 3.8 82.4
18 Maximum completed in any enterpr! 48.8 0.8 3.8 48,8
19 Maximum size of tile2................ 24 24 20 20
20 | Aron drained by open ditches only? acres 42, 082 13,350 5,000 23,732
21 Length of these ditches. . . .... niles. F9.4 15.7 8.5 5.2
22 Average length per acre. .. feet. 10.0 I8 1 4.0 5.6
23 | Area drained by open ditches and tile?. acres. 3126, 600 1,000 101, 600 24,000
24 Loength of these drajns... iles. 110.¢ 0. 12.9 7.2
25 Average length pera feet. 4.6 4.2 ¢.7 2.4
DEVELOPMENT OF LAND.
26 | Improved land in operating enterprises, 1020 ... _...oooiireieiiiooiiiion .Befes. 141, 252 9,150 £9,170 49,932
27 | Improved land prior to drainage 107,645 3,000 83,410 21,235
28 Increase since drainage 3,607 8,150 5, T60 21,607
29 Per cent of increase, 3L.2 205.0 6.9 102.2
30 Per cent increase is o 0.3 1.8 0.6 6.5
31 | Unimproved land, 1920... 27,430 5,200 17,430 4,800
32 | Unimproved land prior to 61,037 11,350 23,100 26,497
33 Decrease since drainage... 33,607 6,150 5,760 21,697
34 . Per cent of decresse. . 55.1 64.2 24.8 Bl
35 | Swampy, subject to overflow, seeped, or alkali land, 1920. 9, 800 17,430 1,400
46 | Bwampy, subject to overflow, ete,, prior to drainage. .. 55,470 12,683 23,190 19,507
37 Dacrease since drainage. 35,840 11,883 &, 760 18,197
88 POX CAILE Of ABCTRAS0. <o 1 vesnsereersenannssenemennnmmenmanenens 4.6 8.7 ba.8 0.9
CAPITAL INVESTED AND COST PER ACRE,
39 | Total capital invested in and required for completion of operating enterprises. ..dallars. 846,466 149,766 200, 885 446,815
40 Cz:lp tal invested in these enterprises to Dec. 31, 1019.. dollars, 864,990 140, 766 105, 842 409,382
41 Additional eapital required to complete these enterp dollars. . 181,476 Hlevserronvnrannan 104, 043 77,433
42 Average cost per acre when completed..... . dolars.. 5. 10.44 1.97 10,20
43 | Entorprises constructing open ditches only. dollars. . 314,400 146,766 4,250 163,384
44 Areemge cost per amge \ghen completed......... . dollars.. 447 16,99 0,85 (X
45 | Enterprises constructing open ditches and tile drain: dollars. . 4 532, 3,000 20556.% 323,431
46 Average cost per acre when completed............ dollars.. 4, 3.00 3 15.48
. CROPS. '
Improved land in enterprises reporting—

47 pWheat; a8 prlncipalrgrop anegmined land............ [N rerammratesanismataraana acres. . 307,142 {ennraennnaian 83,410 23,732
48 Alfalfa a8 prineipal crop on draned 18nd..... ... oooieiunnmnarrinnra s acred. . 20,800 [evemnneniniann 1,600 19,200
49 Hey (except alfalfa) as principal crop on drained Iand......ocovvieiinnininniiciniaes acres. .| 12,310 {| 8,150 4,100 |...... [
50 Other grain as principal crop on dramed land................en raneinrrnannresanaanran ncrea\ 1,000 1 i, R P .

1 Ng timber or eut-over land reported,

* When works under construction have been completed.

s Includes 1,000 acres drained by tile only.
4 Includes one enterprise drained by tile only.
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The following pages present the statistics of drainage
for Nebraska collected at the census of 1920. The fig-

ures relate to conditions on January 1, 1920, except |

where indicated otherwise. No census of drainage has
been taken herotofore, so there are no comparable fig-
ures for previous years. The datarelate to the artificial
drainage of land in farms, and of other land that ulti-
mately will be used for agricultural purposes. The
organized drainage enterprises may include areas of
unimproved land not yet in farms. The statistics

for drainage on farms were collected in the general
census of agriculture, while the statisties for drainage
enterprises were obtained in a special canvass of those
enterprises. Since drainage on farms may be either
inside or outside an organized enterprise, and the
drains that each individual owner installs upon his
own farm may be either supplemental to or entirely

i independent of the works installed by an enterprise,

the figures {or the two parts of the drainage census are
presented separately.

Tapre 1.—SUMMARY FOR THE STATIL: 1020

ITEM. Amount, Pwm?:if o
DRAINAGE ON FARMS,
Number of all farms in the state. . ... oo riinririrrameemeccaaaor e 124, 417 100.0
TFarms reporting land having drainage. .. ... ..o 2, 356 1.9
Farms reporting land needing drainage. . ......ooviioniii i 2,963 2.4
ALl land N f8rmB. ..o s s et i e e acres. . 4:'5, 225, 4%75 100. 0
Tmproved land infarme. ... ..o e acres. . 23,109, 624 54.7
Farm land reported as provided with drainage 214, 428 0.5
Farm land reported as needing drainage............ 145, 818 0.3
Needing drainage only. ..o L L. 115, 425 0.3
Needing drainage and elearing. . ....ooveiriniinrnerirnennaeons E 30, 303 0.1
DRAIKNAGE ERTERPRISES,
Approximate land area of the state. .....oooveeiiianiii i acTes. . 49,157,120 100. 0
All land in operating drainage enterprises. . . ....oeveiiiieiianiiiaaa, acres. . 607,730 1.2
Improved 1and. ... . iiea i i acres. . 551, 517 1.1
Per cent of all improved land infarme.. ..o coveiiei i ant 24 e
Timber and cut-over land......... e e iaa s ACTes. . 6, 322 "
Other unimptoved land............. .. e a e acres. . 49, 871 0.1
Swampy, subject to overflow, seeped, oralkali.................... acres. . 14,0 i19 |
Suffering a loss of crops from defective drainage... ... ... ... .... ACTCR. . 19, 575 )
Improved land prior to drainage....cooooonvnie i acres. . 2‘)2, 621 0.6
Increase since drainage began 258, 896 0.
Land in nonoperating enterprises. -coo oot ACTES. . 25, 536 0.1
ditches in operating enterprises. .. .ovvoeeeoiei i miles. . 753.2 100.0
Open‘,ort\;leted .. p ...... g ...... p ............ e eemsreeerneeer s miles.. 734.5 | 97.5
Additional under construction............... ke miles. . 18.7 ; 2.5
. P ,
ile drains in operating enterprises. . . ... .vv i iini e miles. . 3736 1 100.0
B e(’;ﬁi;leted.p. ...... g ceee p ...................................... miles. . 359.4 | 46, 2
Additicnal under copgtruction....coovvriiiiiiaii il miles, . 14,2 | 3.8
Total capital invested in and required for completion of operating enterprisen .. $4, 886, 681 100.0
Capital invested in these enterprises to Dec. 81,1919, ... ... ..o, 4, 538, 678 93.9
Ad%itional capital required to complete these enterprises................. 298,103 6.1
Average cost per acre when completed. ...l BO4 Loo.aoen..

1 Less than ane-icnth of 1 per eent,
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DRAINAGE—NEBRASKA.

Operating and nonoperating enterprises.—In most of
the tables that follow, statistics are given for operating
enterprises only. These enterprises, as already de-
fined, include both those which have completed their
drainage works and those with such works under con-
struction; among the latter may be some that had
completed the original plan of reclamation several
years ago but were constructing extensions or enlarge-
ments on January 1, 1920. The nonoperating enter-
prises have a legal existence, though they have not
vet accomplished any drainage. They may include
districts that on the census date had completed their
plans, sold bonds to cover the cost of the undertakings,
and let contracts for the construction work, and also
districts that had just been established and were still
subject to considerable change in area, plan of drainage
works, and cost.

Tasrs: 2.—LaNp AND Caprrar INVESTED IN ALL ENTERPRISES,
CLASBIFIED AS BErweeN OPERATING AND NONOPERATING
ENTERPRISES: 1920

LAND, CAPITALL
To Dec. 31, 19019,
CLASS, ] Addi-
cI;;E: tional
Acreage. | “oy Per | required
total. || Amount. c%r;t tgﬁ‘%’;"
total.
All organized enterprises....] 633,566 | 100.0 |f 84,588,578 | 100.0 | $821,841
Operating enterprises 607,730 | 95.9 || 4,588,578 | 100.0 208,103
ith works completed .. 385,222 1 80,21 4,121,488 % 80.8i..........
‘With works under constru 42,508 6.7 467,082 | 10.2 298,103
Nonoperating enterprises......... 25,836 | 41 [leereeeernenalicmnnes 523,738

1The inquiry asked for the “total cost of the enterprise to Dec. 31, 1919,"” and
{or an “‘estimate of additional investment to complete.”

Location of enterprises.—The greater part of the
drainage enterprises in Nebraska are situated in the
eastern quarter of the state, in the counties bordering
or near the Platte and Missouri Rivers. In the central
and western sections there is very little land organized
in drainage enterprises except a few undertakings on
the North Platte in the extreme west end of the state.

TABLE 3.—LaND AND Carrrar INvESTED I¥ ALl ENTERPRISES,
CrLassIFiED BY DRAINAGE Basin: 1920,

LAND, CAPITAL.
To Dee. 31, 1919,
DRAINAGE BASIN. Per Addl
csnt tional
Acreage. | o1 Pel; rteqmmd
con 0 rom-
tatal. || Amount. of Dlete.
total,
All organized enterprises...| 633,566 | 1000 [ $4,588,578 | 100.0 8821, 841
Operating enterprises.acsomsses-- 607,730 | 95.9 || 4,568,678 1100.0) 208,103
Missour] River... ...} 205,432 32,4 2,520,470 55,1 Leerniinns )
Kansas River.. .. ,200 | 1.6 41,5701 0.9..c,0mee
Platte River.....ccuivivarnns 393,038 | 62.0 || 2,017,52 44.0 208,103
Nonoperating enterprises......... 25,836 RN 523,738
lssourl River. | o504 20 371,078
Kansas River 3,152 . 5 0, 700
Platte River... 10,180 L8 138, 000

77479°—22—38
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Condition of land in enterprises—About half the
total number of the drainage enterprises, comprising
a considerably greater portion of the total area in the
enterprises, are reported as organized to obtain relief
from overflow. Nearly an equal number of smaller
enterprises are reported as needing drainage to relieve
a generally wet or swampy condition that made
cultivation impossible or unprofitable. The enter-
prises in the west end of the state are for the drainage
of land injured by seepage or water-logging as a
result of irrigation.

For the state, 78,312 acres of irrigated land were
reported as mnot having needed drainage but as
having been assessed as being responsible for injury
to the other land. This acreage is omitted from the
statistics given in this bulletin,

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as a unit.
Therefore, the fact that an enterprise which has com-
pleted the construction of the drainage works author-
ized contains land still swampy, seeped, or subject to
overflow, or land that suffers damage to crops, does
not show that the improvement works are inadequate,

TasLe 4.—LAND 1N ALn ExTErerisEs, CLASSIFIED By CONDI

TION: 1920.

{

OPERATING ENTERPRISES, |
Total Non-
orel- Works | o;;c;]r;xt-
CONDITION GF LAKD. Works | under || enter-
P com- eons | nrises
cefft loted | struce- || (acres)

Acreage. | ooyt (Bores). tion
1804, {acres). |
]

Allland in enterprises.............! 607,730@ 100.6 | 565,222 | 42,508 ! 25,836
Tmproved land [ 83 0.8 | 514,438 | 87,000 | 5,85
Timber and cat-over lam | 6,342 1.0 B,342 1euirunnns i 7
Other unimproved land. : ,871 ) 8.2 43,442 | 5,429 | 19,716

i 1

Swampy, seeped, or subject to over- | !

W oenennn e eeareannnes w019 23] 10,m6| 3,403 21,638

Buffering & logs of Crops......couvas 19,875 3.2 18,751 2,82 4,700

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
cach county be considered a separate enterprise,
In this way, 123 operating drainage enterprises are
counted in Nebraska, with an average area of 5,760
acres assessed. Of this number, 16 comprise 10,000
acres or more each, 63 comprise 1,000 to 5,000 acres,
and 5 are smaller than 500 acres each. The assessed
acreage exceeds the land in enterprises by 100,720
acres, which is the amount of overlapping. The
land in enterprises and the assessed acreage on each
line of Table 5 refer to the same enterprises. From
the total area of each enterprise, designated as the
assessed area, the net amount of overlapping with en-
terprises organized previously was deducted, to deter-
mine the area to be tabulated as land in enterprises.
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Tane 8,—Laxn 18 Oreraming Extererises, CLASSIFIED BY
S1zy or ArEa AssessEDn: 1920.

ASSESSED ARKA.
Land in
SIZE GROUP, enterprises Der
(ueres) || A erenge. |cput of
total.
All gperating enterprises.....uvevveiieesnnnn 607,730 708,450 ¢ 100.0
Lossthan 20086res. ..o.oveeinirieriiiiinaainaen 320 20| )
20060 409 BOTBS. . + covvoieiininecaiannaines 760 1,200 0.2
500 to 999 acres. . . . 14,570 14,570 2.1
© 1,000t 4,999 acres. ... 143,052 173,192 24,4
5,000 to 9,949 acres.., .. . 110,106 115,106 16.2
10,000 to 49,990 acres, . [ 210,422 275,502 38.9
50,000 £0 99,999 CTES v revrrnvnenenceeneraanans 123,500 128,500 | 18.1

1Less than one-tenth of 1 per cent.

Character of enterprises.—The drainage enterprises
of Nebraska are county drains and drainage districts
organized under the general drainage laws of the state,
irrigation projects of the United States Reclamation
Service, and some drainage undertakings by private
owners. The present drainage laws form chapter 19
of the Revised Statutes of Nebraska, 1913, as amended.

The state board of irrigation, highways, and
drainage was given jurisdiction in drainage matters,
and the act of April 1, 1913 (ch. 25), required that all
plans for proposed drainage districts should be ap-
proved by that board before contract was let or con-
struction begun. The board was authorized, upon
request, to prepare and to furnish at cost plans and
gpecifications for any proposed drainage work. The
same provisions are contained in the act of April 19,
1919 (ch. 190), adopting a Civil Administrative Code,
by which a department of public works was created
and given the powers previously vested in the state
board of irrigation, highways, and drainage.

County drains are established under laws of Febru-
ary 28, 1881 (ch. 51), and April 10, 1911 (ch. 140).
Thelater act repealed and reenacted much of theearlier
law, but the following provisions are practically alike
in both. The drains are established by orders of the
county boards of the counties in which the enter-
prises are located. Upon petition from one or more
owners of land to be benefited, the county board
investigates the practicability and public utility of a
proposed improvement. If they find for the project,
the county surveyor or an engineer makes surveys,
plans, and estimates for the work and apportions
a number of linear feet of drain and cubic yards
of excavation to each parcel of land, road, and rail-
road according to the benefits that each will receive.
At public hearing the board considers the public
utility of the enterprise, the practicability of the plan
of drainage, the apportionment of the benefits, and
the claims for compensation on account of damages,
Appeals may be taken to the district court of the
county. Construction of the works is secured by con-
tracts let by the county board, and is supervised by
an engineer appointed by them. For a drain to be

DRAINAGE—NEBRASKA.

located in more than one county, the petition must b
filed in each of the counties and the county boards et
jointly. The cost is assessed against the properties
in proportion to the benefits, and collected like genera]
taxes. The act of 1911 authorizes the boards to issye
bonds for drainage to be paid in not more than 1
annual installments.

County drains, as here classified, include thogse
established under an act of April 11, 1903 (ch. 115),
This act provided for drains to be established in each
instance upon petition from one or more owners of the
land to be drained. Xach enterprise was established
and controlled by a drainage board consisting of one
member selected by the petitioners, one by the
county board, and a third by the other two. The
assessments of benefits and of damages were made by
the drainage board, who also let contracts for construc-
tion. The cost was apportioned according to benefits,
and each landowner might pay his part inlabor. This
statute was repealed by act of April 8, 1911 (ch. 149),
which provides for establishment and control of
these drains by the county board, therein designated
as the drainage supervisors, instead of by a separate
drainage board for each enterprise. Damages and
benefits are to be assessed by three appraisers ap-
pointed by the supervisors. No enterprises were
reported under the act of 1911.

Drainage districts have been organized under laws
of April 2, 1903 (ch. 116), March 29, 1905 (ch. 161),
and March 27, 1907 (ch. 153). The act of 1905
repealed that of 1903, to which it was similar, each
authorizing the formation of drainage districts by
proceedings before the district courts of the counties
in which the proposed drainage districts are situated.
Articles of association must be signed by a majority in
interest of the owners of any contiguous body of
swamp or overflowed land, and filed with the district
court of the county containing the greatest part
of the drainage district. The court may establish
the district after public hearing, and exclude any
land that will not be benefited. The corporate
authority of the district is a board of supervisors
elected by the landowners voting each in proportion
to his acreage. The cost of the drainage is paid in
proportion to benefits assessed against private and cor-
porate land, including railroads and public highways,
by the engineer employed by the supervisors to plan
the drainage improvements. The tract to receive
greatest benefits is rated 100 per cent, and the other
tracts in proportion. The assessments are subject
to confirmation by the supervisors and to further
appeal to the district court. Subdistricts within a
drainage district may be formed by proceedings
similar to those described, upon petition from one or
more owners of land that will be benefited. The

supervisors of the main district are the officers of the
subdistricts. '
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Drainage districts under the law of 1907 (ch. 153)
are established by vote of the landowners in each dis-
trict. A petition for organization must describe the
proposed district and be signed by 10 or more owners
of land in the district, or by a fourth of the owners
when the total number is less than 20. The county
board may amend the boundaries of the district and
determine the number of directors that will form the
executive board of the enterprise. Establishment of
the district and election of the directors is determined
by a majority vote of the landowners, including
private, public, and municipal corporations, each
having one vote for each acre of his holdings in the
district. The directors determine the plan of drainage,
apportion the benefits that will accrue to the various
tracts of land, and secure construction of the works.
The tract to receive least benefit is rated one, and the
others are rated higher in proportion. Determination
of benefits may be appealed to the district court of the
county. Damages are determined by agreement or
by eminent domain proceedings. An act of April 7,
1911 (¢h. 145), requires that the plan of drainage
and estimate of cost must be approved by vote of the
landowners before construction is undertaken, and
that no indebtedness shall be incurred in excess of
the total estimated cost. After such approval the
directors shall not make any changes in the plans that
will increase the estimated cost more than 15 per cent.
The cost is assessed according to the benefits. Bonds
may be issued when the sum needed is $5,000 or more,
to be paid in not more than 20 annual installments.
For a district in more than one county, the proceedings
are in the county having the largest acreage in the
district.

TABLE G.—LAND AND CaPrrarL INVESTED IN ALL ENTERPRISES,
CrassiFiep BY CHARACTER OF EntnrerIsr: 1920,

LAND. CAPITAL,
To Dec. 31, 1919,
CHARACTER OF ENTERPRISE. Per Addi-
cent tiopal
Acresge. of PCT(; rteqmted
cent | to com-
total, || Amoumt. of plete.
total.
Allorganized enterprises....| 633,560 | 100.0 || $4, 588,578 | 100.0 | $321,841
Operating enterprises. . . .......... 007,730 | 05.9 || 4,588,578 | 100.0 | 298,103
P Coun%y drarxpns ................. 195,200 | 30,81 530,798 | 11,6 | ~ 2,000
Tawsof1881,ch. &1. .| 183,380 28.9 490,203 | 10.7 foaianians
Tawsofle03,ch. 116, 0| “o,480] 1.5 35195 0.8) 1,000
Lawsoflg].l ch, 140...... 2,400 0.4 5,4001 0.1 1,000
Drainage QUSETICES . . 2unoreserns 396,612 | 62.6 || 3,540,382 7.4 85203
Laws 011903, ch. 116, . 2,611 0.4 24,000 0o,
Laws 011905 ch. 161. 224,878 | 36.5 1,611,210 35.1 9,000
Laws of1907 ch. 1563 169,022 | 26.7 1,914,163 | 41.7 46 283
U. 8. Reclamation Service. L6881 1.4 385,048 1 7.7 240 810
Individual ownership1.... 1.1 153,350 1 3.3 |.........
Nonoperating enterprises. ......... 4, 523,738
County drains, . . 0. X
Laws 0I1911 ‘eh. 140. 1,600 0. 5,600
Drainage QISETICES . 2 vvreernns 24,236 | - 3. 518,138
aws 01905, ch. 161 9,770 1. 330, 638
Laws of 1907, ch, 153 14,460 | 2. 187, 500

! Tocludes two commercial development enterprises.

No enterprises were reported ss organized under
the drainage law approved February 19, 1877, which
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isin effect on the census date. It authorizes the owners
of wet or overflowed land to form incorporated com-
punies to secure drainage.

The United States Reclamation Service may provide
drainage as needed for any land in its irrigation
projects. Each irrigation district organized under the
laws of Nebraska is required, by act of April 17, 1915
(ch. 69), to provide drainage for all land within the
district that is subirrigated from any cause not the
fault of the owner or lessee of the land.

The first general drmnage law of Nebrasks was
passed March 3, 1873. It provided for drainage by
the county boanl on petition from a majority of the
resident owners of the land to be affected. The cost
was apportioned by the hoard in proportion to the
benefits. This statute was repealed by the act of
February 28, 1881 (ch. 51). An act of March 23, 1893
{ch. 39}, provided for the establishment of a private
drain across the land of an objecting owner by decree
of the county court. This act was repealed by that
of 1903 (ch. 115), which later was superseded by the
one of 1911 (ch. 142),

A considerable number of amendments have been
made to the various drainage laws, but those that
affect the character of the enterprises as deseribed
have been indicated in the foregoing paragraphs.

Drainage works.—The total works completed by
drainage enterprises to December 31, 1919, comprised
734.5 miles of open ditches, 359.4 miles of tile drains,
end 26.8 miles of accessory levees; the additional
lengths under construction were 18.7 miles of open
ditches, 14.2 miles of tile drains, and 2.8 miles of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of ditches or tile drains. There are
no pumping districts among the drainage enterprises
in this state.

TaBLE T.—LAND AND Carrral INVESTED IN OPERATING ENTER-
rRISES, CrassiFiep By KiNp or DraiNnage Worgs: 1820,

1
LAND, | CAPITAL,
g To Dec. 31,1919,
| Addi-
KIND OF WORKS, crc;glt : o]
Acreage. of | Per |required
total. | Amount. Cg’;t t;ﬁfzg"
i total.
ANEINAS. s verermneneneenncanes 607,730 | 100.0 | $4, 588,578 | 100.0 | $29%,103
Opendxt(.h%onl 445,431 1 93,31 2,080,949 1 85,0 54,000
OUpen ditches an Ievees 138,500 [ 28,8 1 1,007,231 22 ¢} 3,293
Tile drains only 6,020} 1.0 14d 000 3t 1......,..
Openditchasandulf,drmns el 17,728 2.9 44 38 [ 10,01 240,810
!

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum depth of
outlet reported for any enterprise in the state and the
maximum in each county are shown in line 15 of
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County Table IT. The maximum length, width, and
depth of outlet shown in that table for any county
may not refer to the same enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that
may be obtained in the enterprises as determined by
the depth of outlet provided for farm drains, The
mean depth was computed by giving each separate
depth a weight in proportion to the acreage it serves.
As most enterprises reported depths in whole num-
bers only, the occasional decimals were omitted in
making these computations. Depths 10 feet and
greater were omitted because it seemed that they did
not represent so well the average depths of outlet
provided for all the farms in those districts, To
include this group, computed as 10 feet, would show
the mean depth for the state 6.4 instead of 6.1 feet.

TaBLE B.—LAND IN OpERATING ENTERPRISES, CLABSIFIED BY
Averacr DErtE OF Brancs Drrcaes: 1920,

Percent

DEPTH OF BRANCH DITCHES. of total,

Acreage,

All operating enterprises.....ocooviierecriarrrnerenes 607,730 100.0
Less than 8 £80teen.nsi e e et rveiararederieen e e aern e
3.0t03.9fest. ... 5,150 0.3
400 4,91 eet..... 29,100 4.8
500 5.91eB . renae e rereeaaana. 7.9
[ 4 T T 286
7. 12,7

6.5
5.2
33.5

Maintenance of works.—The county drain law of
1881 (ch. 51), as amended, authorizes the county
board to create a county ditch fund, to consist of
taxes collected from county levies and of unexpended
balances in special ditch funds, to be used for main-
tenaace of the drainage ditches of the county. An
act of April 10, 1911 (ch. 141), provides for cleaning
out the drains constructed under the law of 1881,
by petition and proceedings similar to those pre-
scribed for establishing a new drain. Owners or
tenants of land through which runs a watercourse or
ditch are required to clean it out at least once each
year, between March 1 and April 15, by a law of April
8, 1911 (ch. 143).

The supervisors of each drainage district organized
under the act of 1905 (ch. 161) are authorized to
keep the works of the district in repair, and for de-
fraying the cost may levy assessments against the
land apportioned like the cost of original construction.
The directors of distriets organized under the act of
1907 (ch. 153) may maintain the drainage works of the
enterprise, and assessments therefor are apportioned
according to the benefits determined for constructing
the works.
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TapLe 9.—LaND AND CAPITAL INVESTED I¥ OPERATING Enrey.
PRISES, CLAssrrEDd BY METHOD OF MAINTENANCE: 1920

LAND, CAFPITAL,
| ——
To Dec. 31, 1019,
METHOD OF MAINTENANCE. Per Addi-
cent tional
Acreage. of Por | required
total. || Amount. c%?t tol(!fé!m
ote.
total, plete
- P ———
All operating enterprises.... 607,730 | 100.0 || 84,588,578 | 100.0 | $298, 103
By district forees....oavicaaiens 192,160 1 31.6 1 1,043,893 | 42.4( 249
B§ gontmct ................... 169,300 | 279 “'samlara | 185 2! (1)88
By method not specified.... 11, 651 1.9 51,2001 L1l....... ,
No maintenance provided....... 230,043 | 37.9 (| 1,734,330 | 37,8 24,000
Notreported..c.eccacveverenrcnns 4,570 0.8 9,081 0.2 1,

Date of organization.—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of enterprises,which are the dateswhen the
drains or districts were established by the county hoards
or the district courts, since there may be a period of
one or more years between the decree of establishment
and the beginning of actual construction, and since
the work of construction may occupy several years in
a large district. It was not practicable, however, for
the census to secure data as to the time of the begin-
ning or the completion of the drainage works. Under
the date of organization are tabulated the entire area,
works, and capital of each enterprise, even including
extensions made after the original plan of reclamation
was completed.

TasLe 10.—LAND 1N OPERATING ENTERPRISES, CLASSIFIED BY
Dare Exrerrrise was ORGANIZED: 1920,

LAND. AREA ASSESSED,

DATE OF ORGANIZATION. Per Per
Acrenge. | cent of || Acreage, | centof

total. total,

All operating enterprises 807,730 100.0 708,450 |  100.0
188001889, ecnuiiiiiinniannn.. 20,940 3.4 20,940 8.0
1880 to 1889.. ., 08, 362 15. 9 100,762 14,2
190010 1904. ... 34, 085 5.6 55,907 7.9
1005 t0 1909.... 271, 628 4.7 282, 646 30.9
1010 to 1914, ... 109, 420 18.0 172, 908 2.4
RO LR 3t , 287 12,4 75, 287 10.8

TaBLe 11,—Cariran INvEsTED IN OPERATING IINTERPRISES,

CLaserFiED BY DATE ENTERPRISE WAS ORGANIZED: 1920,

CAPITAL,

To Dee, 81, 1919,
DATE OF ORGANIZATION, Additional

Per required to
cent of complete.

total,

Amount,

All operating enterprises. ... .............. $4,588,578 | 100.0| $208,103
1580 t0 1889
1800 £0 1899, . 1381 gg% . .
1900 to 1904 .. 201, 704 YOS S
190501900 . 2,238,344 | 48,8 285,810
1910 £0 1914. . 1,440,754 | 8L 4 2,000
1915 t0 1010 '480,053 | 10,5 10,283
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8TRUCTION) IN OPERATING ENTERPRISES, CLASSIFIED BY DATE
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Crops.—The principal crops grown upon the drained
land in drainage enterprises are corn, small grains,
and sugar beets. Data were not secured to show the
part of each enterprise planted to any crop, so the
enterprises have been classified according to the prin-

Per . | cipal crop, and the total area of improved land is

shown thus classified in County Table II. No data
were secured at the general census of agriculture to
separate the crops grown upon land drained artificially

------ from. those produced upon land drained naturally.

DITCHES, TILE, LEVEES,
DATE OF ORGANIZATION, ) Per Por
Miles, |{centofll Miles. {centof| Miles. |centof
total. total. total,
All drainzandlevees. 763.2{ 100.0 373.6 | 100.0 20.61 1000
1880 to 1889, 33.6 [ 33 | P URRN . L5 3
1890 to 1894.. 7.0 U | PN JOROON | IS 51
1900 to 1804, 35.3 4.7 L7 L8 /3N | A MU
1905 to 1909 324.6 43.1 124.7 33,4 13.1 44.3
1910 to 1914, 179, 8 2.9 246,7 66.0 4.5 40.0
1915 to 1019.. 102, 9 13.7 [1%3 0.1 0.5 L7 i

Counry Tasre J,—DRAINAGE ON FARMS: 1920.

THE Brare.|| Burt, Butler, Cass, Cedar, Cherry. Clay. Collax,

1| Number of all farms in the state or county......ooveeeunnns ernrraanans 124,417 1,417 1,850 1,946 2,004 1,864 1,701 1,802
2 | Farms reporting land having drainage... , 356 183 a1 34 &4 70 35 100
3| Farms reporting land needing drainage 2,963 166 43 82 50 8 105 29
4 | Farms In drainage and levee distriets. .. 1,004 104 34 3 2 [} u 80

LAND AND FARM AREA,

5 APproximnte land area of the state or county.....u..erre. ceeesenaBOres..) 40,167,120 1 304,000 | 873,120 344,320 | 470,400 | 3,826,560 | 870,560 | 250,200
6 | AlIIBnA IR fAIMS. ,euseuevnennnreessnsonnense . 42,295,475 || 263,631 | 52,178 819,177 | 430, 2,081,685 | 851,486 | 251,405
7 Improved 1and in farms 23,100, 624 245,739 319, 428 280, 706 367,547 591, 881 813,843 218,479
8 Woadland in farms. .v..eeenen.. 900, 583 , 534 6,858 22,244 11,782 13, 68,012 , 044
] Other unimproved land in farms...... berisresisssanctenrnans acres..} 18,214,018 10,358 26, 000 , 227 51,178 § 2,376,781 a1, 28,832
10 | Farm land reported as provided with draingge.......c.eeevennnes 214,428 17,489 5,460 a7 2,469 21,975 807 7,841
11 | Farm land reported as needing drainage 146, 818 9,278 1,782 2,882 12,681 3,005 3,428
12 Drainage onl .. 115,425 6,566 781 384 2,432 12,246 3,487 790
13 Drainage and clearing, . s 2,712 1,398 480 435 118 2,638
Coming Custer, Dakota, | Dawson. | Dixon. Dodge. | Douglas. | Fillmore,

1| Number of all farms in the county...... tervesnsnniananvatnans ceseerasan 1,850 3,708 740 1,034 1,441 1,794 1,700 1,975
2 | Farms reporting land having drainage. .. . 3 18 70 1 38 68
3 | Farms reporting land needing drainage.. eerareusenen venaee 71 8 p: ] 37 48 102 152
4 | Farmsin drainage and levee distriets....euveenuernsnvnnss resnineanecase 26 lovierannann 15 [ 2 131 33 20

LARD AXD FARM AREA,

5| A qraxlmnte land ares of the county.. »BOTES, .| 369,280 | 1,666,320 161, 920 , 302,080 339, 840 211, R40 268, 840
6| Allland infarms. .....cvcenenaen wae .«BCres.. , ,485, 141, 850 570,874 274,889 322,428 174,418 350, 989
7 Improved land in farms .. BOTeS. . 318,176 768, 117,802 377,185 235,274 298,238 157,827 319,880
8 Woodland In farms.... .ceeanae .. BCTeS. . 10,218 25,7 10, 5,313 15,382 9,278 8,674 , 560
[ Other unimproved 1and N 18IS, ceevvveriermnrenreanereennen acres. . , X 702, 447 13, 188,376 24,033 14,917 8,417 27,540
10 | Farm land reported as provided with drainage..........veeupeun. ACTes. . 3 1,720 2,727 1, 2,454 17,632 2,172 4,250
11 | Farm land reported as needing drainage . 3,779 254 582 1,767 1,802 4,869 2,436 3,960
12 Drafnage only....... ramsmnsouarasane . ) 884 164 368 1,525 1,588 3,766 1,180 3,241
13 Drainage and olearng. ....covveieiiiaiaincronreesonroernnen 5 100 214 U2 314 1,104 1,% 719
Garden, | Garfleld Grant. Hall, | Hamilton, Holt. Rowsrd. | Jefferson.

1{ Number of all farms in the county.....coovvrneneaen. seacaisiesacivensen 714 430 151 1,556 1,882 2,263 1,523 1,827

2 | Farms reporting land having drainage... 33 18 b7 24 118 19 5
3 | Farms reporting land needing drainage.. 3 8 20 61 m 82 87
4 | Farmsin drainage and levee districts.......... 1 2 12 aeneen. u . 3] YOS PR

LARD AND ¥ARM AREA,
5 AFproximata 1and area of the county ..mcres..| 1,070,680 ,000 | 409,200 | 887,020 344,320 | 1,531,6201 350,040 y

6] Allland infarms.....coveneenan . , 328 313,189 561, 704 313, 008 187 1 1,335,144 347,125 351,184
7 Improved land in f 208, 316 0,205 | 69,828 | 269,461 | 305,769 | 741,860 238,357 831
8 Woodland in farms........ . 7,236 2,284 5,816 1,681 34,760 5,584 14,387
9 Other unimproved land in farms 657,799 105, 608 409,737 37,931 30,467 , 506 103,184 70,186
10 | Farm land reported as provided with drainage.....cncevvneacen.. acres.. 530 5,213 12,720 504 1,063 18,703 833 1,017
11 | Farm 1and reborted 28 nooding Arainege. . mer.: ‘scres.. 325 3,118 8,190 682 1,304 16,086 1,080 1,035
12 Drainage only......... herevanraenes . cees 325 2,965 8,190 663 1,212 14,768 1,086 145
13 Drainage and olearing. «.cveveenecene, reacsurirnansansan PRPPOR T....-": % O 151 favnsnnnnnad 19 1,318 45 1,790
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Counry Tasre I.—DRAINAGE ON FARMS: 1920—Continued.
Johnson, | Keith. | Lancaster.| Lincoln. | Madison. | Merrick. | Nance, | Nomahs,
1| Number of all farms 10 the COUNLY. v rennvarrennrneerenreenrennancans 1,167 673 3, 253 2, Ogg 1, 53{ 1, 3% 1, 1(13?;’ 1,5%
g farms repurtt'ing %nm% huvétixxpl; d&mgage. . ?g ig 89 it 78 @ 1 Zg
Farms reporting land needing drainage. .
4| Farms in drainage and 16ves iBtrICtS. .. vemeeeeenern e eeaaanranenenns 54 1 30 20 9 b7 9 9
LAND ARD FARM AREA.
imate DB COURLY o v o cemremereececnnaas acres..| 239,360 633, 520 545,020 | 1,623,040 ' 368,640 | 206,320 | 285,440 | 948 gy

8 ”ﬁﬂ%ﬁ%ﬁ&iﬁ?mmw " RSSUIARN P 206424 | e14e42| cor,eas | 1,383,870 | 323,335 | 214,000 | 257,080 | 237y
7 Improved land in farms . 188,081 218,703 449,203 612,778 280, 880 223,436 105,969 | 208,709
8 Woodland in farmS . v eeeeoeneeearaa 11,483 2,841 13,633 11,802 9, égg g: 877 9,323 18,861

9 Other unimproved land in farms. 0,860 303,498 44,715 859,208 33,300 43,827 51,788 8, 851
10 | Tarm land reported as provided with drainage.................. 5,528 888 3,742 3,842 2,262 7,935 1,555 5,500
11| Farm land regmtea o5 1r')leeding drainage. ... B "398 401 1,888 4,734 5 39§ 3, 'ﬁg 550 2,319
12 Drainage only.......on.. reetacasanteaneeneaneaananann 269 401 1,204 4,320 1:%82 3, s 245 1,43
13 Drainage and ¢learing . v .evennenreneanen, eveeaaeaas aeaneas BOres. . [ T, 482 414 y 305 8%

Otoe. Platte. Polk, Rig(l;:.rw Rock. | Sarpy. |Ssunders. Sclotls

1| Number of all farms in the connty . .....ovviiiiiiiiaiiniaiani i 2,253 2,131 1,470 1,974 553 979 2,697 1,391

2 | Farms reporting land having drainage.. 225 12 14 32 14 3 32 35
3 | Farms reporting land needing drainage. . 183 6 23 41 19 42 85 ]

4 | Farms in drainage and leves districis..........ooiit Sarreseraenananaay 04 3 12 18 [eacieannnns 31 24 %

LAND AND FARM AREA. o

5 | Approximate land area of the county............. [P acres.. 397,840 430,720 275,200 348,800-| - 642,560 153, 600 483,840 | 462,72

6 | ATTIANG In JATES. - amer s ememraa e . 275200 | 418,744 | 208,037 | 219,80 461,084 | 136,114 | 458,208 | o814

7 Immproved land in farms. 336,878 366,247 234,127 263,030 193,720 120,804 413,568 157,178

8 Woodland in farms.. ....vcnwus . 21,282 13,746 6,543 25,268 8,885 9,498 11,195 5,

9 Other unimproved Jand i fArMS. .v.vvecnianeesrnversnus ol JHCTES, . 17,150 33,751 26,207 32,522 280, 450 5,724 33,465 118,870
10 | Farm land reported as provided with drainage .. 80TeS, . 10,967 504 815 2,209 5,436 | 1,885 1,279 3,419
11 | Farm land regorted as needing drainage. . .. ceseass. B0TOS.. 2,851 120 540 1; 802 11 809 1; 864 2i 223 4;251
12 Drainage only., .overnirevnmrennns . ...B0Tes.. 1,948 115 503 6 652 1,181 1,613 3,948
13 Drainage and clearing. . ..... Mt acres.. 903 |3 37 946 957 3 810 305

: Washing- . ; All othy
Seward. | Sheridan, | Thurston. | ' yor 08 Wayne. | Webster. | York, | ;o Okher

1 | Number of al] farms in the cOUNtY.....covmmrraemveeneannn. 2,130 1,083 1,105 1,488 1,287 1,530 2,042 49,868

2 1 Farms reporting Jand having draina 37 9 38 51 2 7 42 112

3 | Forms reporting land needing drainag . 71 4 33 . 9 8 114 411

4 | Farms in drainage and levee distriets...c..evcvnnanne . 16 1 19 -1 PR 5 15 37

LANXKD AND FABM AREA. ]

5 | Approximate land area ofthe COUNLY (cooonnniiiiiiiiinvnen ...BCres..| 367,360 1 1,580,160 247,880 243,200 288,000 369,920 368,000 | 23,338,240

B 1 ANIANA N IBITNS . - eeeremremnae e amrcaimene vsaanenoamnean acres..| 345,880 | 1,330,444 | 100,520 | 229,620 | 248,107 | 341,204 | 848,540 | 19,582,470

7 Tmproved land in farms. . ....... ...BCres..[ 305,023 | 309,624 | 177,374 | 204,830 239, 449 261,886 318,376 9,780,679

8 ‘Woodland in farms..... cresens PN .- ...B0Tes. . 11,118 26,468 10,644 14,218 1,860 17,325 5,164 399,058

9 Other unimproved land in farms..... sevrrevensararnn [ acres. . 28,830 | 1,003,352 2,511 10,578 6,989 62,083 23,000 9,402,732
10 | Farm land reported as provided with drainage...........coo.ea. 1,217 1,790 3,832 4,577 1,289 4,726 1,911 3,928
11 | Farm land reported as needing drainage. ...... . 1,618 1,338 1,848 2,700 : 315 813 2,025 15,135
12 Drainageonly._......... Cenmsasaerireneraas . 1,397 1,338 370 2,205 . 815 678 2,901 11,417
13 Drainage and elearing. ... cooeiirviiniiiiiiiiiia - O 1,478 495 |..... v 135 3,718

! No drainage on farms reported in Arthur, Banner, Boone, Chase, Cheyenne, Dawes, Deuel, Harlan, Hayes, Hooker, Kimball, Loup, Morrill, Phelps, Piercs,
Thomas, and Wheeler Counties. -
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Couxry TanLe IL—OPERATING DRAINAGE ENTERPRISES: 1620,

SOLaT IR

—

65
a6

68

TuR STATR.| Turt. | Dutler, | Colfax. | Cuming. | Dakota, | Dodge, | Douglas,
i i

LAND AREA.
Approximate langd area of the state or county.............. .avtes..
All land in operating drainage enterprises. .. ACTeS. .
Improvedland.. .........,. e sarerras LAUred. .
Per cent of allimproved land in farms. .
Timber and cut-over nnd............. .
Other unimproved land......_......._.. ...A0Tes,

Swampy, seeded, or subject to overflow, in enterpri
Suffering o 1033 of erops from defeetive draina.e
Assegper] QCIeARC. ceev v iaanrannnn. reranen

arred. .
-aered..

|
{
i
I

‘
\
| ;
49,157,120 [ w04, 000 475,130 1 230,000 | 30,280 0 16,000 390,940 | 211,840
B07,730 || 78,002 INAAD | 4R340 XL,000 7,800 122,760 49,250
B3LEIT (| G, 1nl i, %40) 41,8400 £3001  GBT0 122,440 45, 350
240 24.5 3.4 1383 2.5 | 4.6 41.1 30.7
(YL R I R I s :
49,870 st ! 4,450 ‘H
14,019 | U S STV SO IRUURR
13,875 ) 1idy et 146 2, 100
i
L

Open ditehes:
Completed
Additional under eonstruetion. .o.e.eeeerene oo, miles..
Maximum completed in any enterprise.....oooooeoenon . .. miles
Maximum width'at bottom of ditch L., ........ ... . . feet..

Maximum of average cepths of outlet ditches?
Mean depth of branch ditehesl v.urcvenuensenes vournnernneon. fuet..
Tile drains:

Completed .
Additional under construction. . PR 11 15
Maximum eompleted in any enferprise. PUSURRRRS (313 5
Maximum size oftilet....... ... . oo .........iaches..
Aceesgory levees and dikes:
[0c) 0131 1 | P <11 £ T
Additional under construetion .. ... ..mijles. .
Arca draimmed by open ditehes only X, aeres.
Length of these ditches........ ..1piles. .
AVerage Iengii Der BT0eua, «t e eneeeenanarenearieeannas fep
Area having open ditchesand leveest. . ... ... ....oueeiee.... acres, .,
Length of these ditehes..n, ... ... c.iles,
Average length per acro.... Lodeetl,
Length of the accessory levees. ..miles..

Arca drained by tile onlyt......
Length of theso tile.......
Average length per acr

Area drained by open ditches and tile!
Length of these drains.ceverenenn...
Average length DPor Bereeeun s ee e ceciaiiiiiee iannnnn fect.

i
!

N ; 400
[0 1L 800 | 12 7e0 | 49,260
‘ !
|

445,471 | 11,100 49,250
5245 fos ! 5 | * 40.2
.3 51 4.7 34 5.3
138,551 | ;
177.9

2,4
150 0
2300
3,040
4.7
g2

DEVELOPMENT OF LAND.

Improved land in operating enterprises, 1020, ..o veereennoivennan
Improved Innd prior to drainage........
Increase since drainage......
Por cont ofinerease.. ... ocioiiiiiiiiarerinnnan .

Per cent inerease s of all improved land in farms, 1

Timber and eut-over land, 1920............
Timper and cut-over land prior to drainage
Decrease since drainage..oceeenen...
Percent of decrease.. ...

Other unimproved land, 1920..........
Other unimproved land prior to drainage

Devreass since draingge. ..o aovv.. .
Per cont of d60reast. cueacmaaeaaan.

Swampy, seeped, or subject to overflow, 1920........ [ aores. .
Swampy, seaped, or subject to overflow prior to drainage.

Decrease Sinée drainage. .. v eeesrevecrnanverssasnons
Per cent of deereass.. .. ... vearemeeenaeaaas trevmrraeaas s

o000

~n . OOTES. .
-.aeres..
«xe BLTES. .

85L,517 f 69,161 10,640 1 41, %0
20,601 | 9T EST aann |l 40,160
258, 8k ||, La,ri4 5 449 1,700

3.5 1183 .7 4.2

CAPITAL INVESTED AND COST PER ACRE.

Total capital invested in and required for completion of operating enter.
U ¢ EE s T, Neearesnarmnonasunonnirs . ...dollars..
nglitulinvested these enterprises to Dec. 31, 1919 .dollars. .
Additional capiial required to complete these enterprises. .dollars.,
Average ¢ost per acra when completed.. ... ...dollars, .

Enterpriges constructing open ditches only...
Average cost por aere when completed
Enterprises constructing open ditches and
Average cost per acre when copleted.........
Enterprises constructing tile draing only
Avernge cost per acre when completed.
Enterprises constructing open ditches and t
Average cogt per acre when completed......

4,885,650 || m50,6051 62,257 | O0,002] 56,506 106,165 | 481,076 | 959,607
4,888,578 (| 825,605 1  €2,957 | 00,002 | 56,506 | 108,165 | 481075 | 259,607
298, 103 1 25,000 |vuuearoneidemcaeernae sl enennsienes reemserensaleannnngnyen|osenns
8ol 1077 8.7 5
3,004,040 || 301,83

8. 81 16, 02
1,010,524 || 493,037

7.20 3

13,000 | 57,500

23.75 2

608, 208 6,733

3@.3sf

CROPS,

Tmproved land in enterprises reporting—
Corn as principal erop on drained Jand.....
Small grains a3 principal crop on drained lan,
Sugar beets a3 principal crop on drained land.,... ;
Hay as principal crop on drained 1an@uu. coen viiennnienaanaa. J

1 When works under construction have been complated.

495,653 38, B6F

21,705 21,295 PR PO EPR R
SDLL0R8 [0y ue'eren.
12,055 |- 1ai il JUURORRRIN - '

1 Includes 4,800 acres reporting vegetables as brincipal crop on drained land,
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Couxry Tasry IT.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
Tohnson, | Kearney, | Lancaster,| Merrick. | Nemaha, | Otos. | Pawnee, R‘:glli'd-
LAND AREA,
1 | Approximate Jand area of the COUREY .. vveeeenenonverceenacaaen o acres..| 239,360 [ 330,240 | 545,920 | 296,320 | 248,060 | 387,840 | 275,840 | 3488
i .BCTES.. 18,260 9, 000 8,000 13,000 20,134 18,437 5,731 35,838
| A1t la0d in oncratine drainago entorprises we RN TR W) A% WE) wE| M| B
‘é . It’)ercm:it of&iim?mged Jan 9.7 3.0 1.6 5.6 2 58 3 N 2 gﬂg
imber and cut-overjand. JO R R ROV vresaen veserranoon 1) £: 35 PO IO 3
6 Other unimproved land. . ... 1,350 1,000 BOO Joomemmnmcnefomniiee 573 6,988
7 | Bwampy, seeped, or subject to overflow, in enterprises. . R Ts) (:C N DO, T20 {ernremccne]iarenennnasfonerea R F havenieaen 8,577
5 i inage s.. 825 720 {oreeneereesfinensonsaan LT N IO 2,935
§ | Rorkad acreaga. rovs trom defective dratncge. . el w0 | 9,000 7RG i 000  20)1a |UUIEET|TTREL ke
10 Excess over 2]l land in operating enterpriseS .. .ceuenereenenes BOTES..|eevnernnnn 0 O O P [P P -
Oven ditch DRAINAGE WORKS,
11 p%or;l;la?aa............... ................................ <er--mniles.. 30.0 13 7.0 6.2 22.0 14.0 8.5
12 Additional under construction.... cemreneserene miles..|..... F O R 4.5 il
13 Maximum completed in any enterprise. ...... cevessaenas-majles.. 25.0 1.3 5.0 4.2 P ]} 38.0
14 Maximum width at bottom of diteh..,........ . R (- T 28 45 12 5 5 18 25
15 Maximum of average depths of outlet ditches!.. sessa.lfent.. 15.0 5.0 10.0 . . 0 18.0
16 Mean depth ofbranch ditehes!. .o eeeiinrencrennnnann teeeeriaena feot.. 3 AU EETR 3
Tile drains:
17 Completed........ .
IR Additional under construction. .
19 Maximum completed in any en .
20 Maximum size of tiled........., ven
Accessory levees and dikes:
21 Completed.,n,enneenernrrnsennns 13
a2 Additienal under construction. .. frremereeaes
23 | Area drained by open ditches onlyt........ 5,731 3,677
a4 Length of thege ditches........ 14.0 8.0
25 Averagelength peracre...... 12.8 1.5
26 | Area having open ditches and lavees!®.. 32,161
27 Length of these ditches....covavnnenn D - R O I P o 1Y ) Frovn 42
24 Average length peracra.......... reeeen.fot,. 7.0
29 ofthe accessory lovees. .ov.oeeeeceanneenn... R +-ar-I0ileS.. 13
30 | Area drained by tileonly!l....... Cariaimeseeieenenasscnssananss .-.BCTBS. . ceeeerreaas
31 Length ofthesetile.......... PR 1111 . 1Y
32 Averagelength peracra...... [ (.- 1
33 | Area drained by open ditches and tile!.. [N
a4 Length of these draing ..vuveeviviinncnancesncecennnnn
35 Average length peracre. coveiveneans fevesenanaan .
DEVELOPMENT OF LAND,
36 | Improved land in operating enterprises, 1920......... 18,260
37 | Improved Iand prior t0 draingge. . c.oveveecvarrenn.. 10,010
38 Increasesince drainaga. ... . ... ........ seernates 8,250
34 Parcent of(nereases, . ...ouveerserriesinconnenianaes weseepnenennns 82. 4
40 Per centincrease is ofallimproved land in farms, 1920.......,.... 4.4
41 § Timberand cut-over Jand, 1920....,.c.0ivvemveninne. correrneanedBOTON, |eeinaranass
42 | Timber and cut-over land prior to drafnage............ .sered. , 1,650
43 Decrease since Grainage.c.oeoaueec.ean meerareennes .aores.. 1,850
44 Per cent of decresse....... remensmenianenene 100.0
45 | Otherunimproved 1and, 1820..c..cioeiccrimnrreinierecenaianee, Ty R
46 { Other unimproved Jand prior to drainage.... .acres.., , 800
47 Decreasesinee draingge. ..o enveesn s +e BCTES., 8,800
48 Por cent of decrease.cveu.eeeeiinciiineacnann varnean 100.0
49 § Bwampy, seeped, or subject to overflow, 1920......... [T ORRINN 1.} {1 1 [N .
50 | Swampy, seeped, or subject to overflow prior to drainage..... sone.BO1OS., 8,360
51 Decrease 8inee Aralnage. cou.vaesercaiacncennannn -...B0788,, 8,360
52 Per cont of dBOredse, cuveeevreeresriraneanss 100.0
CAPITAL INVESTED AND COST PER ACRE,
53 | Total capital invested in and required for completion of operating enter-
PriSeS..ecrceonn vasmveanaee sensenurasaneeniiecurnasennarnananas (I0IATS.| 208,550 60, 000 330,124
54 Cx:.ipltal invested in these enterprises to Dec, 31, 1018,..,......dollars..| 208,559 , 000 339,124
85 Additional capital required to complete thess enterprises.....doNArs. .|, .1v..veeen|orsenrnenruloienanenae] 72000 |oememenornoleonnennosilioeserones
56 Average cost per acre when completed........c.e........doliars,. 11.42 10.47 9.48
57 | Enterprises constructing open ditches only........... ....dollars,.| 176,415
58 Average cost per acre whan completed........ ~veee.dollars.. 10. 69
59 | Enterprises constructing open ditches and levees..,.. -vreo.dollars. .
60 Average cost per acre when completed -.....dollars,.
61 | Enterprises constructing tile drains only.. svesesa.dollars. .
G2 Averaga cost per acre when completed.........ceenvennn.....dollars..
63 | Enterprises constructing open ditches and tile drains ».dollars..
64 Average cost per acre when completed......cc.cvveaena.,.. dollars.,
CROPS,
Improved land in enterprises reportin f~
65 Corn as principal crop on dralned land......c..oovovvevv.......BO0ES, .
66 Smal] 8 a3 principal crop on drained 1and ...vvevennneen BOMBS . |evns,onnes
67 Sugar beets as principal crop on drained 1800, cvee e e ey o JBCTES. L ersernnonn.
68 Hay as principal crop an dralned land ... cevovviiiniinnnnn. . Beres. o unann s .

! When works under construction have been complated.

3 Per ¢ent not shown when more than 1,000,
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County Tasre IT,—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

. ) Beotts . | Washing- | Other
} Sarpy. | Baunders. BIuR, Sioux, | Thurston, ton, B | ‘Wayne, countios.t
LAND AREA, §
!
1 | Approximate land area of the CountY.....vverunirsrevinmrarenees .acres..| 103,600 | 453,840 | 462,720 | 1,315,200 ] 247,680 | 243,200 | 288,000 | 0,481,800
21 Allland in ogerutmg dralnege enterprises......c.veeee.. L80TES.. 32,850 30,960 18,124 4,344 12,300 25,840 8,240 26,020
8 Improved 1and. . . vveveernrivrrissanececsnnennens .acres..| 32,080 29,048 14,110 3,004 12,300 22,760 6,240 20,085
4 Per cent of all improved land in farms,...... 20.5 7.0 0.0 3.6 6.9 1.1 2.0 0.5
5 Timber and cut-over land.......cveveues, ..B0TCE. . 200 U PP [ PP .1 (O 280
6 Other unimproved land ..... Cerrveenes Mreeaaressernnsennaen ..aeres. . 00 1, 640 2,004 440 | oeuinrnns 3,000 .. 1inuennn 5,725
7 | Swambpy, seeped, or subllect to overflow, in enterprises, ,,. 600 | .irrarnny,. 1,574 2,368 lieenenneen 400
8 | Buffering a loss of crops from defective d'rainagc 1,080 T68 1,232 87 4758 560
0 | Apsessed BOreAEE. . .uinesrieneenntiirannnanues 32,850 30,460 16,124 4,344 12,30 34,640 4
10 Excess over all lamd In operating enterpri (= 0 SN O P R feteeesrens , (K30
DRAINAGE WORKS.
Open ditches:
11 Completed. .. .oveuerrenernnnnnnan sevnemmanneanrane 54,6 15.9 49.3 5.9 18.0 3.6 3.3 75.5
12 Additional under construction............ L7 senncann B4 R T S cerers S PR IR veeses
13 Maximum completed in any enterprise... 22,5 7.5 23.4 590 80 .0 3. 15.0
14 Maximum width at bottom of ditch2,,.. ... ... 40 o 20 20 16 1 1 20
15 Maximum of average depths of outlet ditehes 2. . 12 12,0 9.0 2.0 17.0 12,0 15.0 15.0
16 Mean depth of branch ditehes 2, ... vvevsveverncuacnasnneas.aflbe, 5.4 4.0 5.7 7.0 8.0 6.6 8, 5.1
Tile drains:
17 Completed.............................. .............. i .5
18 Additional under construction........... .0
19 Maximum completed in any enterprise, . 5
20 Maximum glze 0T tile 2, . ...oviieeernrann
Accessory levees and dikes:
2 ComPleted.........................................,,.......miles.. 2.0
22 Additional under construction ...... il 2.5

23 | Area drained by open ditches only 2. .. 25,150
24 Length of these ditches............ 36.3
25 verage length peracre.........ooiiiiiiiiiiiiiiin e, a doet 7.6
26 | Ares having open dilchesand loveeB 2. . ... iivuiiievunenerronnes acres.. 7,700
27 Length of these ditches. ... ....... -v..miles.. 20.0
28 Averago length per acre... -.feet, . 13.7
29 Length of the accessory levees, i
30 | Area drained by tileonly®.......
31 Length of these tile....couuavn
32 Average length per acre.......
33 | Area drained hy open ditches snd tile ...
34 Length of these drains........
35 Averaga length per acre...

DEVELOPMENT OF LAND. )
36 | Improved land in operating enterprises, 1920............. PP . .BCTES. 32,050
37 | Improved Jand prior to Arainage....cccrrvnneeens . BETES,, 10, 400
38 Increase since Arainage. ....occvveevinianes ....BEres. . .
39 Per cent of increase..... 3
40 Per cent Increase is of all improved land in farms, 1920........... 17.9

41 } Timber and cut-over land, 1920,
42 | Timber and cut-over land prior t. 8cres. . 200
43 Doorease since drainage., BOTOS. . [eenroanse
44 Ter cent of decrease. FOFPRPPINN RN

45 | Other unimproved 1and, 1920, . ovvrevevereniaianerecrrensnnsay o BCTEE., 600

1,640

.. , 440
46 | Other unimproved land prior to drainage.......ccovvvrnrenser. . BTGB, 2,250 15,410 7,208 869 3,744 18,953
47 Decrease since Arainage.ee.eeeeanesses PP -1 - S 21, 650 13,770 5,195 429 3,744 13,
48 Por cont of dBCrease. ... veerrsreessssssressrorsnnsnsersnennss| 7.3 Bo.4 21 0.4 1bo.0 8
49 | Bwampy, seeped, or subj]ect to overflow, 1820............. [LL1R 1,579 2,800 [oevnnprnern 400 |,epennnaenn 1,280
50 | Swampy, seeDed, or subject to overflow prior to drainage. 24,250 3,550 5,464 4,344 8,300 18,960 3,744 19,702
51 Decrease SInce Arainage. ceeerevreeerranerernns 23,850 13,550 3,885 1,975 8,300 18, 560 3,744 18,422
52 Per cant of decresse. . cc.ovvreensneerecnns 97.5 0.0 i 45,5 100.0 7.9 100.0
CAPITAL INVESTED AND COST PER ACRE,

53 | Total capital invested in and required for completion of operating entor- )

prmsg... ............ q ollars.,| 206,177 58,606 | 560,800 | 108,058 | 180,100 | 203,874 6,800 201,947
54 Capitalinvested in these enterprises to Dec, 81,1910.........dollars, .| 262,177 57,403 380, 000 118,048 180,100 | 203,874 6, 800 201,947
55 Acﬁlltionalcapitalrcqulred to complete these enterprises. .. .dollars, . 4,000 1,293 180, 800 80,010 eioiirrrnelornnmnancnalonsonrraass cwmeeernonns
56 Average cost per acre when completed........... veeuna.dollars,, 8.18 .90 34.78 i . . 89 1,08 7.74
57 | Enterprises constructing open dicchesonly....oveeeenniianan.. doliars..| 217,247 18,758 73,000 [cenveeenena| 180,100 194, 854 6,800 193,830
58 Average cost per acre when completed.....couenarierenes ...dollars, . 8.64 . $.38 3 7.84 fon 8.
59 | Enterprises constructing open diiches and Jevees.. ., . ..........dollars. 48,930 38,087 o eiimrcnas]arnnnasmnsannansnensen 8,020 | oconenenns
60 Average cost per acre when. completed......... renes ...dollars. ., 6.35 1.85 ... [N PP, < IO R,
61 | Enterprises congtructing tile drains only... PR (11 17:3 < TN PO P, s tenrveenere 2,500
62 Ageragecostperacrewhencompwted.:. [P 1) | ¢ T IS P OIS vivsgmninne . 5. 00
63 | Enterprises constructing open diwches and tile drains .. ........dollars,. crmsrurnaeal 487,800 198,098 |uenuanreann 55617
64 Average cost per acre when completed. ... coivaevieenn..., dollars, . cesarrreras 3 5 3 SR .81

CROPS,
Improved land in enterprises reporting—
p(riornasprincipalcrg ondrmned%aud........................ncres.. 32,050 20,040 | emmrinneeifanean 12,300 15,160

66 Bmall grains as principal crop on drained Iand. ... c.veecou L BOPES, (onvnnnisii]eraninnsene]onmrrsenonilecacaniazesivansssacnan 500
67 Sugar beots as prineips! crop on dralned land............ . - 10, 880 3,904 Lavuoen 2,300
68 Hay as principal crop on drained land..... varraeneen veries snvsmeeveaslosaas 8,230 |..... e (ERTERE 2,126

3 Includes only Antclope, Cass, Chorry, Dixon, Fillmors, Knox, Madlson, Morrill, Nance, FPlatte, Polk, Baward, Thayer, and York Countles,
3 When works under construction have been completed.




NORTH CAROLINA.

The following pages present the statistics of drain-
age for North Carolina collected at the census of 1920.
The figures relate to conditions on January 1, 1920, ex-
cept where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The data relate to the arti-
ficial drainage of land in farms, and of other land that
ultimately will be used for agricultural purposes. The
organized drainage enterprises include considerable
areas of timbered and other unimproved land not yet

in farms. The statistics for drainage on farms were
collected in the general census of agriculture, while
the statistics for drainage enterprises were obtained in
a special canvass of those enterprises. Since drainage
on farms may be either inside or cutside an organized
enterprise, and the drains that each individual owner
installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

Tasre 1.—SUMMARY FOR THE STATE: 1920,

i 1 }
ITEM. Amount. ‘ Per cont i
DRAINAGE ON FARMS, { }
Number of all farmsIn the state_ .. ....coinii i ciirenieacaen e 269, 763 100. 9 i
Farms reporting land having drainage. ... ...t J 45, 246 16.8 ;
Farma reporting land needing drainage. ... ...l llll, 42,247 15.7
AL 100 0 FATIIE « + e e e caee e e e et e e e e e e e acres..] 20,021,736 100.0 |
Improved land in farms. ... oot i L. . BOTESL 8,198, 409 @09 |
|
Farm land reported as provided with drainage......._.................;5cTes.. 1,066,933 53
Farm land reported as needing drainage. ... ool i CTES 1,925, 343 9.6
Needing draingge only. ..o ool i e QUYes . . 189, 401 0.9
Needing drainage and clearing. ..., oo i iii acres. . 1,735, 042 8.7
DRAINAGE ENTERPRISES. |
Approximate land ares of thestate.... . ... ...l arres. . 31,103,600 100.0
All land in operating drainage enterprises.... ..o..ovveeeinniannannn acres. . 542,828 L7
Improvedland. . .coverreiniuiiiiniaiiiiiaens e acres. . 204, 428 0.7
Per eent of all improved land infarms.., . .oovninriiniinana o 2.5 ... feran
Timber and cut-over kand... .. .o e acres. . 244, 576 0.3
Other unimproved land......oooviiniiii i acTes. . 93,324 0.3
© Swampy, subject to overflow, seeped, oralkali....... ...l acres. . | 77,494 0.2
Suffering a loss of crops from defective drainage.........ooovnoeon. acres. . | 12,771 M
Improved land prior to drajnage.......oooio it aCTes. . 84,714 0.3
Increase since drainage began........cooooovviiiiiaiiiin ACTES . . 120, 214 0.4
Land in nonoperating enterprises. .ooer et iiiiiae i ieaa BOTEH. - leeeennesnnens B PO
. : ! .
Open ditches in operating enterprises. ... .oeeeiiviinreacainiannrnennn miles. . 1,539, 1 100. 0
el ompleted. ODETRUNG CHIIPHE, miles. . 1,173 76.1
Additional under conStruCtioN. covaremiiiaet it e aeanea miiles. . 367. 8 90
Tile drains in operating enterprises. - ... ..oooviivimrris iy WHleE. s
COMPLELed. ceearn et m;lca..'; ..........................
Additional under conStIUCtIoN. . cve et miles. . E ..........................
Total capital invested in and required for completion of operating enterprises. . . $4, 520, 018 100, 0
Capital invested in these enterprises to Dec. 81,1918, ... .ot 3,623, 618 80. 1
Adlzlitional capital required to complete these enterprises. . . 902, 600 19.9
Average cost per acre when completed. ...l 8.3 ...

1 Less than one-tenth of 1 per cent,
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DRAINAGE—NORTH CAROLINA.

Operating and nonoperating enterprises.—In the
tables that follow, statistics are given for operating
enterprises only, as no nonoperating drainage enter-
prises were found in North Carolina. The operating
enterprises, as already defined, include hoth those that
have completed their drainage works and those with
such works under construction. Among the latter
might be any that had completed the original plan of
drainage works some years ago but were constructing
extensions or enlargements on January 1, 1920.

TapLe 2.—LaND AND CArrral INVESTED IN ALL ENTERPRISES,

Crassriep A8 BETWEEN WoREs COMPLETED AND WORKS
Unper ConsTrRUCTION: 1920,

|
i
|
|
l
i
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from stream floods of short duration, and the enter-
prises are generally narrow strips forming the over-
flowed bottom land between the hills.

The usnal purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore the fact that an enterprise which
has eompleted the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does
not show that the improvement works are inadequate.

‘ TaBLE 4.—LanDp 1v Ann Exrerenises, CLAssiFien 3y CONDITION:
LAND. 5 CAPITAL. 1920. v
l To Dec. 31, 1019,
CLAES, Pex;; ; Addi- e et e e e —
Acreage. | o1 per |tionalre- |
o cent (quired to CONDITION OF LAND Fotal. 5 s | orks
total, || Amount. of |complete. . R — Il Works | under
total. ercent iotod s%gg;:—
Acresge, | ofall arres). tion
ATl operating onterprises?, .| 54,828 | 100.0 || $3, 623,618 | 100.0 | $902,500 Jund. acres).
‘With works completed. ........ 440,657 | 8L.2 || 3,075,018} 84,0 ........, o
With works nndor consirachion.| 105,195 | 16.8 || 345,600 | 161 | G0%500 | All1and In eterprises.......ceeirerrerans 512,52 | 100§ w657 | 102,1m
P | 41| B o
1The inquiry asked for the ‘‘total cost of the enterprise to Dec. 31, 1919,” and anber ang cut-over lan A ¢
for an “estimate of additionalinvestmant to completéf” P Other unimproved land. 9,3 | 17.2 62,214 | 31,110
2 No nonoperating enterprises in North Carplina. Swampy or subject to overflow 77,494 s 25, 089 52, 405
. . SUHEriNg 5 1083 0T CTOPS .0 +nnevesnnsesor Uowgm| e 1,8 " 874
Location of enterprises.—The greater part of the %

land in drainage enterprises in North Carolina is in
the northeastern part of the state. Of the total of
542,828 acres, 475,914 acres, or 87.7 per cent, are in the
Coastal Plain region, and only 66,914 acres, or 12.3
per cent, arein the Piedmont section. On the penin-
sula between Albemarle Sound and Pamlico River
are 227,482 acres, or 41,9 per cent of the state total.

TasLk 3.~LAND AND Carrran InvestED IN ALL ENTERPRISES,
CrassiFiep By Drainace Basin: 1920,

LAND, CAPITAL.
To Dec. 31, 1919,
DRAINAGE BASIN. Per | Addi-
cent tional re-
Acreage. | “of gﬁ‘; quired to
total. || Amount, of  |complete.
total,
All operating enterprises!....| 542,828 | 100.0 || $3,623, 518
Pamloo RIVOL. covernnciiciaennns 116,655 ; 215 642, 600
Neuse River........ 28,4091 5.3 330, 000
Cape Fear River. 72,472 1 13.4 448, 500
Poedes River. .. 50,360 | 10.9 503, 545
Santeae River... 46, 145 8.5 439, 351
Atlantic Ocean. .. 219,688 | 40,5 [| 1,160,522

1 No nonoperating enterprises in North Carolina,

Condition of land in enterprises,—In the Coastal
Plain region the drainage enterprises are for the
reclamation of broad areas that are mostly timbered
or cut-over swamp land. In the region of Albemarle
and Pamlico Sounds much of the land surface is
practically flat and only slightly above sea level. In
the Piedmont section of the state the drainage
problem is that of preventing damage by overflow

¢ No nonoperating enterprises in North Curclina.

Size of enterprises,—Presentation of the statistics
by counties requires that an enterprise located in more
than one county be divided, and the part in each
county be considered a separate enterprise. In this
way 104 drainage enterprises are counted in North
Carolina, with an average area of 5,312 acres agsessed.
The assessed acreage exceeds the land in enterprises
by 9,600 acres, which is the amount of overlapping.
The land in enterprises and the assessed acreage on
each line of Table 5 refer to the same enterprises.
From the total area of each enterprise, designated as
the assessed acreage, deduction was made for the
amount of overlapping with enterprises organized
previously, to determine the acreage to be tabulated
as land in enterprises.

TasLe 5.—Laxp ¥ Opgramine ENTERPRISES, (LABSIFIED BY
S1ze or ARRA AmsEssED: 1920,

ABSESSED AREA,
Land in
. enter-

SIZE GROUP. prises Porcent

(arres), Acreage. of

total,
542,828 552,428 | 1000

120 1201 (1)

2,097 2,997 0.5
15,928 15,928 2.9
03, , 026 17.4
64,917 71,717 13.0
265, 64 , 640 48.1

¥ Less than one-tenth of 1 per cent,




606

Character of enterprises.—The drainage enterprises
in North Carolina comprise drainage districts, county
drains, incorporated ditches, commercial land develop-
ment companies, and private undertakings by indi-
vidual landowners. The drainage districts, county
drains, and incorporated ditches have been estab-
lished under general laws and local or special acts
intended to promote the reclamation and improve-
ment of land that is wet or subject to overflow.

There are 81 drainage districts organized under the
general drainage law of March 5, 1909 (ch. 442).
Such districts are established by the superior courts
of the counties in which they are situated. The peti-
tion for establishment must be signed by a majority
of the resident landowners or by the owners of three-
fifths of the land in the proposed district. Three
disinterested viewers are appointed by the clerk of
the court to report regarding the practicability of the
project and the proper boundaries of the district,
which must include no land that will not be henefited.
If the report recommends against establishment, the
petition is dismissed. After the decree of establish-
ment has been issued the viewers prepare plans for
the drainage works, assess damages, and divide the
land into five classes according to the benefits that
will accrue to the various tracts. Public hearings are
held by the clerk of the court upon the viewers’ reports,
before the district is established and after the assess-
ment of damages and the classification of the lands.
From the clerk’s determinations regarding damages
and classification, appeals may be taken to the superior
court. Three drainage commissioners are appointed
by the clerk of the court, after being elected by the
landowners. The drainage works are constructed
by the commissioners, who apportion the cost accord-
ing to the classification of the land. The five classes
are assessed, per acre, in the ratio 5:4:3:2:1. If the
average cost is less than 25 cents per acre, the assess-
ments are collected in one installment; if it exceeds
25 cents per acre, the drainage commissioners may
issue bonds of the district, payable in 3 to 12 years,
in an amount not exceeding the unpaid assessments.
Districts in more than one county are under the
jurisdiction of the court with which the petition is
filed. Subdistricts may be organized within any
drainage district, in the same manner as main dis-
tricts.

A drainage district of 3,000 acres has been formed
under the general drainage law of March 6, 1905
(ch. 541). Upon petition from a majority of the
owners of land adjacent to and on both sides of the
creek or branch the county commissioners declare
the district established. Each owner then is required
to clean out the watercourse through or abutting his
property, or the work will be done and the cost as-
sessed against him. One district of 1,700 acres was
created by a special act of the legislature.

DRAINAGE—NORTH CAROLINA.

The county drains are organized under local laws,
All but one of the enterprises in Mecklenburg County
have been formed under an act of March 3, 1911
(ch. 538), applying in only that county. The lay
created a county drainage commission to secure such
drainage improvements in the county as might seem
advantageous. The land to be benefited by each drain
is divided by the commission into five classes, angd
the cost is assessed in the same manner as provided
in the drainage district law of 1909. Hearing on the
classification is held by the commission, from whases
determinations appeal may be taken to the superior
court of the county. Damages for lands condemned
are determined as in railroad condemnation cages,
Plans for the works are prepared and contracts for
construction are let by the commission. Assessments
are levied annually until the works are paid for, at not
to exceed $5 per acre. Bonds for drainage work ey
be issued for the commission, not to exceed $15,000.

One county drain has been established, to benefit
600 acres, under an act of February 27, 1885 (ch. 149),
effective in only Rowan, Davidson, Davie, and Ca-
tawba Counties. Upon petition from a majority of
the owners of land on any one of the streams in the
county, five drainage commissioners are appointed by
the county commissioners. The drainage commis-
sioners estimate each owner’s acreage that will be
affected, and the owners then furnish laborers, each
in proportion to his acreage and the wetness of his
land, to work under overseers appointed by the com-
missioners.

Incorporated ditches may be established by the
superior courts of the counties, under an act of April
10, 1869 (ch. 164). Petition is filed by a landowner
who desires drainage and can secure outlet only across
the land of another owner who also will be benefited
by the drain. Commissioners are appointed by the
court to determine the location and size of the drain
and the proportion of cost to be paid by each owner
benefited. The drain will not be established if the
estimated cost exceeds three-fourths of the value of
the land to be benefited, if the lower lands will not be
increased 25 per cent in value, or if the owners of
one-half in value of the land to be affected do not
consent. A statute of 1795, also, provided for any
landowner needing to secure drainage outlet across
the property of an objecting owner. As amended
that law requires a petition to the clerk of the supe-
rior court, who will appoint commissioners to assess
the damages that the petitioner must pay before he
may construct the drain.

Many amendments to the laws enumerated above
have been made, but without affecting the forms of
the enterprises or the methods of organization as
described. A large number of local and special laws

have been enacted, for which no enterprisés were
reported.
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TapLe 6.—LAND AND CaPITan INvESTED IN ALL ENTERFRISER,
CLABSIFIED BY CHARACTER 0OF INTERPRISE: 1420,

607

ocensional decimals were omitted in making these
computations. Depths of 10 feet and more were

omitted; to include this group, computed as 10 feet,
. would show the mean depth for the state 7.5 instead
' of 6.7 feet,
CHARACTER OF ENTERTRISE, Ter Addi-
Acreage. | “Cut er r(fr‘lllfzirj}lvl Tavee 8.—Lanp 1 Orppanxe Dxrevrigste, CLASSIFIED BY
total. | Amounr, | tent | tocom- Averacn Deerg or Brancy Dierones: 1020,
e af rlete,
tot ﬂl- f— s o e R T T T S S e I T T
S " . ! Per cout
LEFTII GF RRANCHE DITCHES, ¢ Acrcage. of total
All operating enterprisesi....| 542,828 { 100.0 || 83,623,518 i B
Drainiage disiricts. Al ‘}‘{’,1%{' All Operating entornmses. . cvrevven.. e JR— L omnsas| w00
Incorporated ditches. 6,857 1 L3 34, 106 e e
Commercial development: L 80,97 6.7 170, (46 :
Individual ownerships-........... 28,875 53 145,000 :Is
! %,
...... N SR, 9.
1 No nongperating enterprises in North Ceroling. ﬁ &
. 19,4
Drainage works.—The total works completed by 15.0

drainage enterprises to December 31, 1919, comprised
1,171.3 miles of open ditches and 83.5 miles of acces-
sory levees; the additional lengths under construe-
tion were 367.8 miles of ditches only. These figures
do not include drains or levees installed by individual
farm owners supplemental to the works of the enter-
prises, nor the works of flood protection or levee dis-
tricts that had not undertaken the construction of
ditches or tile drains. There is one pumping district
for land drainage in North Carolina. All the drainage
water from 100,000 acres is removed by 16 centrifugal
pumps of 1,000,000 gallons per minute capacity, oper-
ated by steam engines capable of dcvﬂlupmg 1,000
horsepower.

TaBLE T.—LAND AND Caprral INVEsTED 1N OPERATING ENTER-
rrises, Crassiriep BY Kivo o Dramvace Wongs: 1920,

LAND, CAPITAL.
To Dee. 31, 1919, |
- L Addi-
KIKD OF WORKS, C:gg[;: } tional
Acreage. | "¢ ch; rtequired
cen O eom-
total. |i Amcunt, of plete.
I telal,
ANKINGS. ceeeeseeceeaens 542,08 | 100.0 || 89,628,515 | 100.0| 90,5
Open ditches 0nly.....coveeeeunns 435,206 1 B0.2 4 2,827,144 | T80 U2, 500
Open ditches and levees.......... 107,533 | 19, 8 ' TJ(.,HA o {1 DO

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are $hown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table IT, line 16 shows the mean depth
of branch ditches, which is a very crude indication of
the depth of soil drainage that may be obtained in the
enterprises as determined by the depth of outlet pro-
vided for farm drains, The mean depth was com-
puted by giving each separate depth a weight in
proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the

Maintenance of works.—The law of 1909, as amended,
requires that in each drainage distriet the original
assessment for cost of construction shall include an
amount estimated to be sufficient for keeping the
works inrepair for three years. The drainage commis-
sioners are authorized also to levy special assessments
for maintenance purposes, apportioned like the cost of
construction, whenever deemed necessary by the com-
missioners. For maintenance of works constructed
by the Mecklenburg County drainage commission,
under the act of 1911, that commission may levy
assessments apportioned like those for construction,

TaBLE 9.—Laxp axp Caprran INVESTED 1¥ OPerATING ENTER-
PRIRES, CLasSIFIED BY METHOD OF MAINTENANCE: 1U20:

=
LAND. 1‘ CAPITAL.
To Dee. 31, 1919,
METHLD OF MAINT, Per _ t'Adc%
' o ionalre
ALTERZS. wgttaf[ Per | quired to
Arount. mx\é‘. 1of eprnplete,
total.
All aperating enterprises. o ...] 542,828 1 100,0 || €3,6238,51R | 100.0
By distriet forees. . 4, 406 1.7 147,471 4.1
By contract .. 60,100 | 2.6 [ 1, 09() 034 [ 30,1
By lundowners . R SN 299, o5 8.3
Mathod ot stated.......... - 8,301 LB 79, 000 2.2
No maintenance pr Lol 205,420 5L44] 1,827,908 1 50.4
Notreporting...co.ooocveriiann 40,7401 V.5 "170,000 | 4.0

Date of organization.—The progress in drainage de-
velopment iz shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the court or other
designated officials, since there may be a period of a year
or more between the decree of establishment and the
beginning of actual construction, and gince the work
of construction may occupy several years in a large
district. It was not practicable, however, for the
census to secure data as to the time of the beginning
or the completion of the drainage works. Under the
date of organization are tabulated the entire ares,
works, and capital of each enterprise, even including
any extensions made after the original plan of reclama-
tion was completed.
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TapLe 10.—LaND 1N OTERATING ENTERPRISES, CLASSIFIED DY
Dare Exterenise wAs Onroanizen: 1920,

LAND, AREA ASSESSED,
DATE OF ORGANIZATION, Per ‘ Per

Acreapre. | cent of | Acreage. |centof

total. ‘ total
All operating enterprises....,oe.... 542, 828 100,0 } 552, 428 100.0
BOfOra 1800 . ..o veevinrannrarnnneranes .. 1, G0 0.3 ) 1,050 0.3
1880 10 1889 . 2, 507 0.5 9, 507 0.5
1905 t0 1860... 51, 533 9.5 51,553 9.3
1910 to 1614., 347, 661 64,0 357,261 6.7
1) G Ao G ] £ U 139, 457 25.7 || 139,457 25.2

13

Tapre 11.—Caprran INVESTED IN OPERATING ENTERPRISES,
Cuassipiep BY Dare ENTErRPRISE WAS ORreaNizep: 1920.

DRAINAGE———NORTH CAROLINA.

Tapre 12.—DraiNs anp Luvens (CoMmPLETED AND UNpER Coy-
STRUCTION) IN OPERATING ENTERPRISES, CLASSIFIED BY Darg
ENTERPRISE WAS ORGANIZED: 1920.

DITCEES. LEVEES,
DATE OF ORGANIZATION, ) Per _;::
Miles. | centof || Miles. |centof
total, total,
Alldrainsandlovees......ouieoncnvnnns 1,530.1 100.0 33,5 100,0
Before 1860, .ccoeevenns vemenameacemaasasneus 6.0 LX) | e I
1880 10 1889. . 5. [U%: | PR I
1905 to 1900. 1L7 7.3 2.5 7
1010 to 1014. . 758, 6 49,3 3L0 9.5
19150 1018 e v e aemnne e caccanm e 057, 8 2.7 il

Crops.—The principal crops grown upon the drained

land in drainage enterprises are corn and cotton.
CAPITAL, X
Data were not secured to show the part of each enter-
To Dec. 31, 1019, prise planted to any crop, so the enterprises have been
DATE OF ORGANIZATION. - . : foa
¥ hddh | classified according to the principal crop, and the total
e . . . .
Amount., | cdror | Slrette | area of improved land is shown thus classified, in
total. County Table II. No data were secured at the gen-
or
All operating enterprises........... $3,623, 518 eral censzlls Of_ a‘bfllcuhf’gre flo ;epa'r:'fle the (,’I;IOPS grown
Betoro 1500 0,0 upon 18,11. draine MEI cially from those produced upon
to - , .
1880 to 680, - - land drained naturally
1910 to 1914 2,329, 787
1915 to 1919 948, 251
Couxnty Tasite I.—DRAINAGE ON FARMS: 1920.
S%Ex@:. 'm‘gln“c‘a' g‘}‘ﬁl&' Anson, Ashe. | Beaufort.| Bertie. | Bladen,
1 | Number of all farms in the state or county..... vemmeaneans reramnesnenn . 269,763 2,708 1,409 3,706 3,407 3,228 3,340 2,452
2 | Farms reporting land having drainage......... 45, 246 65 90 187 515 2,250 1,341 1,223
3 | Farms reporting land needing drainage. ... 42,247 99 502 989 1,739 1,000 1,040
4 | Farms in drainage and leves Hstricts . .oeoeeaninnocviiirraaneiereen, 1,881 2N P 9 26 2 40
LAND AND FARM AREA.
5 Aﬁpruximateland area of the state or countY eoeeennnninrvnnennns 31,193, 600 314,880 | 149,760 | 355,840 | 273,280 537,600 449,020 | 624,640
6 | All land in farms. .......... rmeeanmanannn , 021, 7 239,175 | 135,908 | 250,075 | 260,765 | 2188281 233,242 | 240,018
7 Improved land in farms.. 8,188, 409 100,776 , 788 112,352 158, 051 79,403 87, 284 68,177
8 Woodland in farms. .. ...v..evceae A 10,209,547 || 119,583 | 45,288 | 121,717 87,744 | - 134,311 | 137,446 | 163,106
9 Other unimproved land in farms.. .. 1, 523, 780 18, 818 1,833 7,906 14, 070 5,114 8, 51 3
10 | Farmland reported as provided with drainage........cveeenio 1,066,933 707 716 2,152 3, 877 57,455 22, 698 30, 434
11 | Farm land reported as needing drainage. . ...... . 1,925, 343 1,613 1,114 24,142 23,123 | 100,164 28,855 | 71,508
12 Drainsgo only....oicoveverrraracaonaean - 189, 401 8 382 1,408 1,345 1,039 1,779 6,238
13 Drainago nnd clearing....cooeenviresnmeocoreeaieaaaemnanany acres.,| 1,735 042 1, 524 732 22,734 21,718 99,125 27,078 63, 268
Bwriucﬁ?' c?nlig-e. Burke. [Cabarrus.| Caldwell| Camden. | Carterot. | Catawba.| Chowan,
1 | Number of all farmsin the county. . ..o..ocviieniinianas 1,417 3,701 2,194 2,427 1,972 875 858 2,916 1,028
2 | Farms reporting land having drainage 5 138 184 113 88 659 102 188 610
3 | Farms reporting land needing drainage. 861 160 197 84 110 2068 80 118 386
4 | Farms in drainege and leves districts. ... ovarmercvrcvearacaeen JOUDPRIN . crevenaa- 7 3 19 20 |...... 23 1
LAND AND FARM AREA,
5 A{Jgroximateland ares of the CoUNLY.. v vecsiveeicanenen veesnaas acres..| 505,600 | 408,960 | 341,760 [ 240,600 | 301,440 | 140,800 | 866,720 | 261,120 | 105,600
6 | Allland infarms. ........ treneeeenatueapmreaearaesn i tans seres..| 209,959 ,134 | 105,202 | 206,003 | 183,636 | 52,845 | 69,484 | 217,463 | 77,28
7 Improved land in farms. . ....acres.,| 28 554 | 129,467 8,461 1 101,873 | 61,264 35384 | 177304 | 113,685 33,978
8 Woodland in farms.....c....z...- -...ncres..| 104,810 | 126,815 | 117,774 | 73,008 | 113,788 | 17,208 | 42)180| 80,102 | 41,28
9 Other unimproved land in farms.......... R, ...R0res..| 16,3595 0, 18,967 31,124 , 584 255 9,971 , 586 1,992
10 | Farmland reported as provided with drainage......... wermnan ..acres,.t 13,308 2,749 1,652 1,895 893 2 4,601 1,554 15,668
11 | Farm land reported as needing drainage...... 66: 138 :454 5; 474 1; 214 2,511 g’ g%i 1(3: 825 * g7 16: 810
12 Drainageonly....... PN . 13, 878 231 a1 785 556 ’“00 4,015 265 681
13 Drainage and clearing..... beerereenarnas erareeunereena e acres.. 5 3,223 5,161 428 1,855 5,584 12,070 362 18,128
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County TaBre I.—DRAINAGE ON FARMS: 1920-Continued.
. Cleve- | Colum- - Cumber-| Curri- | David-
Cley. | Jaya, bus. | CraVeD. [ “land. | tuck. s0n. Davie. | Duplin.
1 | Number of all farms in the county, . ....oevee e .. g
2 | Farmsreporting land having drainage.............0.0-.ooenss T . s 400 3,260 2,808 510 o 570 1,708 A
3 { Farms reporting land needing drainage.... 1{;‘1’ iﬁ 3’ % L égzi ;7*,8? 3?‘5 % %&0 b igsg
4 | Farmsin drainage and levee iStriCta. . .o..o.oooeon oo o ces e s e ee e enn .. 77 g1 1 5 13 6 “ L4
LANXD AND FARM AREA.
5 | Approximateland area of the county....ecieerennrerennrenan 5 . !
B A T forimse oo Of tho county. .- Ame MO BRI Bin | i | B ia| Birm | aovin| Heow
1 Comeresll] 24,8761 1324351 M3 70l 92,1060 B05M | 1Sl o) oK, 638
5 veeeeny gg(é;; 40, g’:’l 8&(}),%{’% li), ":gll) ’Al'g, g?ﬁ 1%, }Sgg 22, gﬁ lgg, ?)89 gﬁ:’, &g’; 195, 236
..... revoo.Cres..| By 653 | a4 ! )T ) 579 515 11 726
10 | Farmland reported as provided with drainage. acres IR 4,735 58,997 91,782 18, & 15,057
t T vee.. BCTES, o, : 3,673 | 1,428 | 54,084
R e sl G SRR TE| E) | uk) ) hE
18 Drainage and cleari LTI acres. . | 1114 noesd| sLows| sxem|  6me| 1o 931 | 82,497
c%g]gt;:. Forsyth. | Franklin. Gaston, | Getes. | Graham. g{ﬁ‘;“ Greene. | Guilford,
1 { Number of all farms in the county. . .oceevrrvenaaaeooannn vemmenaiaaa 2
2 Farms reporting land having dralnage.. I i 5 e S Bl v S g A I L%
arms reporting land needing drainage. 4 5
4 | Farmsin drainagenudlevee%lstricts?.................................. 64‘}1; 123 423 1%213 3740 ....... 75 ....... 123 %’g ITi!
LAND AND FARM AREA,
5 | Approximateland area of the county........oueeuan eesuevesnsa, JBOTES,, 2 5
ARy v choes) PRI | anid| Duda| vanas| it | Swos | bwaea| a0 ew
7 Tmproved land in farms. ... . y 00580 | 106,608 | 87300 | 49,140 | 17,457 112,55 | 67,447 | 145,795
8 Woodland in farms............... 95,255 | 10%40% | 63656 | 65,77%) 43101 151,469 | 5 185, 651
9 Other unimproved land in farms Gu60 | 15,679 | 27,3890 | 10,157| ,464] 34579| 3,251 | 20,313
10 | Farmland reported as provided with drainage 61, 838 437 5,006 1,030 | 15,488 705 3, 508 6
11 | Farmland reported as needing drainage. . 30591 21| 18124] Lwl| 1308 o] B & %ﬁ 3, =
12 Drainago onl ) 3, 4 1,954 59 05| 2,00 Y] #18 140 1,293
13 Drainage and clearing. 36,651 8457 17,532 1,196 10, 954 676 5,074 2, 480
Halifax, | Harnett,| B287- | Hender lyourrq | Hoke, | Hyde. | Iredell. | Jack
. 1 wood. con. . (i yde. ¢ . | Jackson.
1 | Number of all farms in the county......aecvsrenn reerenna crevnnesvenas 4,871 3,378 2,074 973 R
g garms repo;gng %ang hag(ihpg dég;ﬁge. . ! 463 ' 525 ! b 148 % gﬁ 1’%2? b igﬁf & %}; b ?8%
'armgd reporting land needin age. . . . 833 1 248
4 | Farms i.npdrainaga and leveo trictsg ............................. . 9 ,o4g ................. 93 6‘“1) ...... 153 ggg %363 ...... 151
LAND AND FARM AREA.
51 A Iitoudmate land area of the county......... Nearneemvenaremaens acres,.| 432,640 376,320 349,440 28, 1 218,240 | 266,880 | 304,880 | 375,320 316,100
68| AlllandinfBrmS ... ....eveeeennns . 803 | 200,746 | 172,268 | 18741 | Ys5,516 | 90,543 | - m0675| 347,747 | 148
7 Tmproved land in farms....0. 81,796 | 53,150 ) 52,855 | 37, X 49,777
8 ‘Woodland in farms............. 83,086 7y 114,476 36,402 32,270 , 888 85, 525
9 QOther unimproved land in farms 7,486 | 28,157 4,752 1 10,488 § 11,345 35,121 , 288
10 | Form land reported as provided with dralnage 6, 221 81 3,297 18,633 4,117 | 15,607 2,461 832
11 | Farm land reported as needing drainage. ... 46, 646 , 108 1,948 , 285 5,937 5,268 2, b4 5,440
12| Dralnageonly.......ceeseeennns 1,400 273 57 857 a7 | snr] L2 297
13 Drainage and clenring._-.--..-.-. e 2| 78350 1,875 a8 5,600 325,148| 1,318 5,149
Johnston.| Jones Lee. | Lenoir. |Madison.| Martin Mgculgm- Mocre. | Nash,
1 | Number of all farms in the couniy. . ceovevaviinnimrorirsemiiinmencesae 7,026 1,540 1,465 3,182 2,035 515 4,344 2,176
2 | Tarms reporting land having dralnage.. ameveseen 1:%7 62 85 1,502 107 2’27 "183 ! 37 K g%
3 | Farms reporting land needing drainage. JUR 1,315 67 260 545 82 203 600 158 485
4 | Farmsin drainage and levee districts......o.eoouuen ravemameearaeas 2. veanfunenn 114...... 1 2 3 P 13
LAND AND ¥ARM AREA.
5| A qroximnteland area of the COUNLY.vaverernnnannnnns tesrmenons BCTeS. 266, 8% 167,040 | 240,600 | 270,040 | 280,320 | 382,080 | 408,960 375,040
8| Alllandinfarms. . ..ooeceienaniaaias 150,634 | 121,006 | 186,153 | 213,200 | 191,404 | 28%,105 | 228,607 241:
7 Improved land in farms. s 52,8688 1 47,017 90, 32 100,248 1 79,360 | 151,447 57,820 | 108,272
8 Woodland in farms....... rpeennn 97,602 50, 793 93,2471 97,2060 | 106,053 90,888 | 161,799 126,119
9 Other unimproved land in farms. ...... , 453 6,074 3,136 5, 9,781 5,950 45,760 ¢, 978 7"
10 | Farmland reported as provided with dralnage..... 16,649 1,648 746 | 47,556 685 [ 14,076 2,115 779 8,797
11 | Form land reported as needing drainage..... [ 43,718 6,949 16, 891 8, 804 1,266 18, 842 10, 036 10,052 17,004
12 Drainage only....... T o 2, 958 241 533 8, 663 55 4,056 , 015 388 604
13 Drainage and clearing....oveeness PO 40,730 6,703 | 16,3581 20,141 Lar} 14,%7 8,021 9,664 | 16,400

77479°—22—39
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Counry Tasie T.—DRAINAGE ON FARMS: 1920—Continued.
New | North- iop. | FBSQHO- | p . | Perqui- " Ran-
Hanpver.| ampton. Onslow. | Pamlico. | ~ a1t ender. | mans. Pitt, dolph,
T ———
1| Number of all farms in the COUnty. « < eeeenevarececrecoranes eevrrenan- 323] 3,501 2,179 1,316 1,300 1,888 1,462 5,837 3,871
2 | Farmsreporting land having drmy;mge. . 60 ;128 '740 811 Zgg %g %8 2,022 ’
3 | Farmsreporiingland needing drainsge........ e reearean. 84 358 412 450 o g 1,124 304
4| Farmsin drainage and levee distTCtS. .. cvvervvrnm e rmaesneereanaas 1 B lecmeenn L O P .- 27 leenvennn,
LAND AND FARM AREA, .
5 i 392,560 | 475,520 | 224,000 142,720 | 621,600 | 161,280 [ 401,280 513
A e ren of tho county 200 | T | sea| Trest| Ceoaco | ms0e2| e
7 Tmproved land in farms...... 104,541 | 54,196 | 35,1701 51,0651 44,008 | 48,463 | 146,337 | 132049
B Woodland in farms......... vevnen 105,156 1 133,804 42,169 20,8781 128,585 37, 222 137,350 242,732
9 Other unimprovedland in farms..., .. 12,421 , 176 3 3,526 6,393 675 9,385 )
10 | Farmland reported as provided with drainage 91,52 | 15,650 | 20,213 | 26,700 | 10,2401 24,8471 52,706 7
11 Farmlandregortcd 2% needin ¢ drainage o 11,479 | 26,463 | 22,936 9,1471 54,311 8,972 | 63,627 20,408
12 Drainage only...... eee , 413 11 156 1,452 88 3,05 488
18 Drainage and clearir A 26,050 | 22,825 8,091 62,850 8,834 | 60,570 | 20,010
n}}é%%' TRobeson.| Rowan. {Sampson.| Scotland.| Stanly. Té:nufg | Tyrrell. | Union,
1 | Number of all farmsinthecounty. . ..ocoeeiioeiiicunnes PO 1,707 6, 564 3,474 5,771 1,830 2,519 799 0643 4,890
2 | Farms reporting land having dra?nage... RN 25 2,980 ' 268 1, 80 659 211 184 257 ’ 564
3 | Farms reporting 1and needing drainage............. 215 1,841 219 2,284 191 83 65 152 1,003
4 | Farms in drainsge and levee districts. .caveeene i ciiainionnan, 1 97 103 ) O P, b 164 [..........
LAND AND FARM AREA,
5 | Approximateland ares of the county...... P, [ acres..| 833,440 | 633,600 | 312,060 y 223,300 | 266,240 1 242,500 { 249,600 361, 600
6 | ATIARG IR IAIIIS o oeoe o ansameens v $o0'501 | 400,228 | 200,408 | 427,403 | 114,042 | 207,205 | 69,8841 54,440] 3470
7 Improvedland in farms...... 77,503 | 208,307} 145,003 { 148, 867 75,822 87, 549 19,383 18,610 X
8 Woodland in {arms..covevvaervecnrrnvasen 76,519 { 161,363 | 118,042 | 257, 246 85,112 | 103,191 43,283 34,010 160, 533
9 Other unimproved 1and in farms. 2.2 02200000 e 10,400 | 29,408 y 21,380 | 4,008 | 16,465 1318 920 | 30,983
10 | Farm land reported as provided with drainage. 589 93,052 2,136 36,346 18,931 10,432 4,803 5,762 9 732
11 | Farmland regorted o5 hoeding drainage.. o 1,108 | &ods| 4£172| 123085( 1n,810| 2,22 1,08 | 4516 ;
12 Drainage only...coevrevnenmeceanssn .. 6, 570 6,437 7 685 843 411 3,451
13 Drainage and clearing.....cecvneneos ceon 10, 864 82,475 3,415 | 116,648 11,054 1,537 1,143 4,106 32,357
Warren, | W08 | wataugn. | Wayne | Wilkes. | Wilson. | Yadidn. | g ofher
1 | Number of all farms in the coun:{\;; ....... Cvessmseenhaiiaanareerarana 00 8,169 1,110 2,020 5,030 4,971 4,439 2,846 55,129
2 | Farms reportingland having drainage... BS 321 249 1,680 370 1,271 164 651
3 | Farms reportingland needing drainage. . 502 92 805 680 859 40 4,575
4 | Farmsin drainage and levee distrieta........ reemasmrsassanrsnresansons 3 2 i) N PPN 28 |eeomiieans 73
LAND AND FARM AREA.
5 Aquoxi.muta land area of the county.ccoeeeniiriricviiiionee ..geres..| 272,000 [ 209,280 | 103,020 | 865 470,400 | 238,720 207,360 | 6,209, 520
6 ncres..| 105,381 73,866 | 171,935| 281,503 | 360,084 | 185,020 | 202,321 | 4,344,300
7 peres..| 81,031 | 35422 | B4,138| 149, 109,865 | 98,641 78,920 | 1,574,082
8 Vacres..| 102,572 | 3,470 | 82,088 | 122,600 | 211,030 | 82,780 95,544 | 2,407,237
g Other unimproved land INIAXMS.coevneenroarrervrareenans . BCTES.. 11,778 3,074 , 864 18,8 47,280 3,608 27,857 362,981
11 | Farm land reported as provided with drainage.......co.cvuannens acres.. 1,075 8,704 1,980 35,765 2,142 28,025 2,890 5,560
12 | Farmland reported as needing drainage. ... ..8CTes. . 28,365 3,415 25, 042 19, 168 22,074 18,944 792 148,74
13 Droinige only .. oeeeeeensensn reernenn 715 53 1,073 1,121 22 1,007 233 6,137
14 Drainage and clearing. . .- o .ot i iaaea e nnaeanaae 27,850 3,362 | 2489| 18047| 22,152| 17,877 559 142, 587

1 No drainage on {farms reported in Orange and Person Counties.
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DRAINAGE—NORTH CAROLINA. 611
Couxty Tasre IL—OPERATING DRAINAGE ENTERPRISES: 1920,
— ; l . . : I .
! THE STATE.! ! Beaufurt. ‘ Canden, | Carteret, | Cleveland. | Columbus.
LAKD AREA. ‘ { ; ‘
1| Approximatelond area of the state orcounty.......ooveieionne.. .. ...geres.. | 31,303,660 1 537, 6400 i 124, 640 } 1403, 500 366, 72 317,440 597,120
g Amﬁrﬁ% riélv%%eﬁgfing drainageenterprises.. ..... e aearaneas aeres.. BL2, 828 59,62 7,588 11,014 33,000 14,622 34,000
31  Improvedlund...................... PR 204, 924 2 J i, 731 F ! g o
4 . Pareent of allimproved land in farms. - m’i;, 51 4”3;‘U:§ b ‘d'}l % 37 2 (1)58 m’gfg 5’(??2
5 Timher and cut-overtand........... . 244,576 ; 34,520 S 8,035 4,950 1 oveinian..n 28,700
6 Otherunimprovedland............. reveaoreeneatmnaanananon ...8CTeS, . U3, 324 s R TR eianeenan, . 27,900 8,686 | ......... .
7| Swam y. or suhject t0 0verflow, In enterprises.ve ..o veeevasrennnress. 7,4 | 8, G, i )
8 Suﬂerglg aloss ol eropsfrom defeetive dr%‘mﬁge 12 7% i 3,000 1493
0| ABSCSSCAACICOMO. oo ovvrrrrierenreerornrannaensesnans 5:3‘.2',4‘.'% i
10 Excess over allland in operating enterprises.. . .ooeeoinass... P 2 J 1 9, B0 | :
. DRAINAGE WORKS.. | l :
Open ditches: ] !
11 ComFletenl ..................................... B 3
12 Additional under construction.........
13 Maximum completed in any enterprise
14 Maximum width at bottom of diteh1..,.,,
15 Maximum of avernge chths of outlet ditches!,
10 Mean depth of branch ditches ., ..o ivrivinineenn...
Accessory levees and dikes:
17 (610058 1) L T
18 Additionnlunderconstruction. ........ teariaresenanes
Pumpln_g plants:
19 Enginecapacity .coceeereri s horsepower..)  LOW H........ll..
20 Pump capacity....... ...gallons per minute. .
21 Area served by pumps... PP 1) - cees)
22 | Area drained by open ditchesonly ... V20 { . 11,914 3, 000 14,622 34,000
23 Length of the ditches.......... PN 5, f 8,0 275.0 24,0 R
24 verage length peracre... 2 44.0 8.7 9.5
25 | Arenhaving open ditches and levees!.
26 Lengthof the ditches......._....
27 Averagelength peracr
28 Length of the accessory levee i
DEVELOPMENT OF LAND. !
29 | Improved land in operating enterprises, 1920. 204,928 24, 803
30 | Tmproved land prior to drainage, 84,714
31 Inereasesince drainage. . 120,214
32 Percent ofincrense ..., ... 141,91
33 Paer cent increase is of all imy 1.5}
i
3¢ | Timber and cut-overland, 1820...... .ACTeS. . 244, 576 |
35 | Timber and eut-overland prior to dr -80TeS, 311, 626 |
36 Daocrease sinco drainage. .aeres. . 67,050 |
37 Percent of decroase... e enrenbenaamias e e taaarnes 215§
38 | Otherunimprovedland, 1820, ... ...cooviiiniiioiiiaaiaan. ..acres.. 03,324 |
39 | Other unimproved 1and prior to drainage. .a0res. 146, 4885
40 Decrease since drainage. ..oceeveennnns LGOTES. . 53,164
41 Percent of deCroast. s v mavrneaieianerierirenariaia i aereaan PPN 36.3
42 | Swampy or subgect tooverflow, 1920 ... ieieiiiiii e 77,404 32,850
43 | Swampy or sublect Lo overflow prior to drainage,. . 311,110 33,000
44 Docreaso since drainage........vieernnen. vevann 2, 616 ), 70 150
45 Por cent of decTense. .. ... cvvevenneenriany 751 a0, 4 100. 0 100.0 0.5
CAPITAL INVESTED AND COST PER ACRE. i
46 1 Totn] capitel invested in and required for completion of operating enter- f ;
£ N P doflars..; 4,526,018 353,250 61,000 30, 000 305,000 75,000 232, 000
47 Capitnl invested in these entexprises to Dec. 31, 1910, , Ldollars..| 3,603,518 304, 250 61, 000 30, K} 65,000 75, DK 232, 600
48 &J)ditional capital required to complete these enterprises -.dolars.. 902, 50 20,000 e heaiiennaan 330,000 Lol reeravas
48 Average cost per acre when completod.......coioiiiianinias dollars.. 8.34 3 5.59 | 810 2,52 1497 513 6.82
i
50 | Enterprises constructing open ditchesonly.....o.oooiieiiiiiiit dollars. .! 3,720,644 [ 833,25 . 30, 1K) 395,000 75, 000 232, (X0
Bl Average cost per acre when completed....... ..dollars. . 8, 57 ;{ RGN . 2,52 .97 5.1 b8l
52 | Enterprisesconstructing open ditches and levees. ..dollars.. 796,374 | J. . .
53 Average cost per acre when completed. ..oooieninniiiiniananns ..dollars, . 741 Heroreeaeinns .
CROPE, i
I
Improved land in enterprises reporting— i
3 pCox—n as principal cggp on drgi.ned land.,.eeereennen Cervranenaaa, 183,648 El 21,803 6,731 2,079 150 10, 967 5,300
55 Cotton 43 principalerop on drained land..... 14,678 ‘ 3,000 {onnrnrnenan ) (SO PP [ S
56 Other crops as principal ones on drained land. 21,502 1¢ PROTTI R N DS I P erieennna,
i

1 When works under construction have bovn completed.

tIncludes 242 scres not reporting prineipal crop.




612 DRAINAGE—NORTH CAROLINA.
County Tapie XL.—-OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
Craven, c‘fﬁgf’r‘ Currtuck. c%g‘{)e;. Hamett. | Hyde. | Iredell. | Lenolr,
LAND AREA.
1 | Approximate land area of the county..... et areetecteeranaanans acres..| 422,400 | 498,800 | 186,880 | 325,760 | 876,320 | 304,880| 376,320 249, 600
2 | Allland in opsrating dralnage enterPrSes. ...« vevureeeeraenaann... acres.. 7,800 23,000 | 25,815 4,857 6,730 | 128,520 8,670 4
51 Tnproveiand & oo ag0 SnIePrIseS. oo ; : gsro| 487\ s 37| Teo| 7o
4 Per cent of all improved land in farms........ 3.7 17.0 3 5.6 9L 0 4, 2.6
5 Timber and cut-overland.................. e 17,830 {oeeronnnnnc]aennns eeeo| 42,671 591 9,457
8 Other unimproved1and. . e cn. oo iee e et v aieceneeennes R eevens 1,682 52,130 579 1...... o
7 | Swampy or subject to overflow, in enterprises .. ..._............. acred.. 880 [areeereneralocennncnann 113 N P, 28,636 1,874 |..........
8 ] Buflering a loss of erops from defective drainage..,...... 19 [cavaeesnsne chvereesare ] O P L83l |...........
9 | Assessed acreage............ eeenan eerne eereeremsamtannnee e anraann 7,800 23, 000 25,015 4,857 6,730 [ 131,829 8,679 4,833
10 Excess over all land in operating enterprises. cuecacesee connee JBCIBS.|ureeecereefeaunmeaaadfes veveeean P I, ,800 |..oon oL
DRAINAGE WORKS.
Open ditches:
11 Completod. .- .o.venenerinanrenanns 30.0 4.0 15.0 125.6 90.0 1wy
12 Additional under construetion........... O O 05.3 4.2 0.l
13 Maximum completed in any enterprise. 2.0 6.0 15.0 110.0 16,5 8.0
14 Maximum width at bottom of diteh?.,... .. 30 20 1 70 35 30
15 Maximumm of average depths of outlet ditches! .. 7.0 12,0 10.0 10.0 9.0 8.0
16 Mean depth of Hranch ditehes e, veeeevensonsenn 5.9 faneieninae 4. 7.1 7.2 5.0
Accegsory levees and dikes:
17 Complated. ... ...caiciieannan.. heeeeetiaiaeiianea RS 1 [ TN PRI ORI PR (O P [, (N1} PO T
18 Additional under construction.................... R U £ 111 T PR FpgN B Y FS o LR PRV een
I’umpmg plants:
19 Engine capacity......... R horsepower...
20 Pump capacity........ ...gallons per minuta..{.
21 Area served by pumps...... Crareeennraveaias Cenerreveenane veeaBOTES. .
22 | Area drained by open ditches only*.......... P, cea...BOTES. .
23 Length of the ditches........0.... i
24 Average length per acre
25 | Area having open ditches and levaest
26 Length of the ditches
2 Average length per acre..
28 Length of the accessory lovees..
DEVELOPMENT OF LAND.
29 | Tmproved land in operating enterprises, 1020...........
30 | Improved land prior to drainage..
31 Increase since drainage.. .
32 Per cent ofincrease.....
33 Ier cent increase is of all improved land in farms,
34 | Timber and cut-aver land, 1920..... [ reveremraannas
35 | Timber and cut-over land prior to drainage «o.evevevnnn,. ..
36 Decroase since Aralnage. . .ouceoivrieennennn cemrennn acres.,
37 Peor cont of decressSe.....ccceameiciaininnaa, feremstuatenariasaasees
38 Other unimproved land, 1920, ... oeern vl
39 { Other nniraproved land prior to drainage.......... —————
40 Decreasesinee drainage...ooeeencne. sesstamrarnanans
41 Por cont 0f decronse..cerenrneereervoscrvarsanrcasaanas
42 | Bwampy or subject to overflow, 1920....... eives
43 | Swampy or subject to overlow prior to drainage
44 Decrease 5ince drainage. .....ooveeeriiiiiianiaana ..
45 Por cent 0f deCTeRS0. uue v ae i ianciiaintaarar e rrea e, .
CAPITAL INVESTED AND COST PER ACRX,
46 | Total capital invested in and required for completion of operating enter-
DSOS . - vvrennsesaracnnmannannns eeraerens e tneeen e n - dollars..| 89,000 76,500 | 73,000 | 30,000 30,000 | 1,215,972 | 107,225 32,500
47 Ca(fﬂtallnvested in thess enterprises to Dec, 31, 1919.......... dollars.. 89,000 76, 500 73,000 80,000 30,000 800,272 183,725 32,600
48 Additional capital required to' complete these enterprises. ... dolArS. . oveeernooleeeeeoenedevenonndeet |00 *....| 415000 13,500 |-nuvennnins
49 Average cost per acre whon completed........._.......... dollars. . 11,41 3.33 2.82 6.18 4.46 9.46 22.72 6.72
50 | Enterprises constructing open ditches only...... rererecieeanan.. dollars.. 89, 000 78, 500 0 30,000 92, 500
51 Average cost per acre when comploted ... dollars._ 11,41 43 73’2922 Oii. 18 30}1920 47%)823 19;'2232 3 672
§2 | Enterprises constructing open ditches and levees.. ...dollars_, 735,874 lovenrovenideiinannes
53 Average cost per acre when completed... ... eereterenenan dollars. . P85 |omenniiileneni, .
CROPS.
" Impéoved land in e;‘x!terprises fie;;lorﬁé\ziz—«d
orn a3 principal erop on drained land.. ..,
85 Cotton as principal crop on draived land. ... 4 %SZ, """ 5048 8,728 7,500 2310
56 Other crops as principal ones on drained lan, LSO MOt Rt I

1 When works under construction have been completed.
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Mecklen-
burg.

D
Pamlico, I;gm'i Titt, Robeson,

Other
counties?

LAXD AREA,
Approximate land aren of the CoUntY...vvvvreennersneeneneranonns acres. .
Allland in operating drainnge enterprises......c....... feevererran acres. .
Improved land._........ Vesrenesnrerasuneres henenrurrenanenan acres. .
Per cent of all improved 1and In (arms...cuvvvrerrrrrnne panerrnns
Timber and cut-overland.,....... ... ceviiin.ns [ -1 L I
Other unimproved 180, .r . ceeereeenenennenenreannenn wnee BOTES. .
Swampy or subject to overflow, in enterprises....... feeeannenanes acres., .
Buffering & loss of crops from defective drainsage... ..
Assessed acreage.............. tevieveseneuanas eneereaearaaaas

382,080

17,224

14,358
4.5

484
2,362
1,133 1.

DRAINAGE WORKS,

Ope(I:x dltclhgsa

OPLELeA . v o vvvnerarri e s e raa miles. . 50.0

Additional under construction........ .mizgss [ETTTISPRTN
Maximum completed in any enterprise. .miles, 14.0
Maximum width at bottom of ditch®._ ... weennn doot, 40
Maximum of average depths of outlet ditehes 2 feet.. 9.0
Mean depth of branch ditehes2, ..o inceriviiciiiiinninien, onaafoet, . 8.0

Accessory levees and dikes:

Completed.....eenven.., Crerevmrenseeenaana e [ miles. .| . veviinins .
Additional under construetion..c.cvivverrraiiniieniiaiia et b THIT:* T PN
Pumping plants:
Enginecapacity....eveeecrviiiennn, feeemeanrarraanas horsepower. .
Pump capacity...... gallons per minute. .
Area 5erved DY PUIDS.uevrrrrereanrcerirerssnsnrecnnennannas eres.
Area drained by open ditches onlyd........... Ceeareraeasatreronn acres. . 17,204
Length of the ditehes........ .. . .. 50,0
v Average langth Der fere. . cevrr v cieiier s c e rasraaranans 15.3
Ares having open ditches and levess?..,...ccooonuiennen [ aeres, .
Length of the ditches........... ..miles,
Averapge length peracre.. Jeet.
Tength of the accessory 1evess....c.ocovierrenariioianeannnn.n eiles,.
DEVELOPMENT OF LAND.
Improved Jand in operating enterprises, 1920......vcvrvnrnainnn.. acres. . 14,858
Improved land prior to drainage. v ceeeiincevninaiinian.n,. PO acres. . 1,470
Increase sinee drainage. ... areemmceaetareeeasirana ey acres. . 12,858
LPercent ofinerease ... .cvverroncnserecrnnnes [T seemereannan 8706.7
Per cent increase ig of allimproved land in farms, 1620, .......... 8.5
Timber and eut-over land, 1920 .....ccovermrceiiiiiniannns sures BCTOS. . 454
Timber and cut-over land prior t0 drainage.....cveeivininasnan.s acres. . 3,043
Drecrease since drainage. . 2,859
Per cent of decresse. 84.1
Other unimproved land, 1920.........-... evrenreieuanaeesreaas 8CTE8. .
Other unimproved land prior to drainage...covennesvaennenan... acres. .
Decrease sinee drainage..oveesscmcsmsrrsracenscemracaosuaons acres..
Per cent of decrease
Swampy or subject to overflow, 1920...... PP perrenr e acres. .

Swampy or subject to overflow prior to drainage
Decrease since drainage
Per cent of decrease

oo
+Biotniy
S BE

g8

=4
o E

30,078
5,519
24,250
414. 9
1.8

7,059
14,024
5 065

3.2
4, 080

CAPITAL INVESTED AND COST PER ACRE.

Total capital invested in and required for completion of operating enter-
DPRISES. .o iaaas amene eeesnn .- .dollars. .
ng)iml invested in these enterprises to T .dollars. .
Additional eapital required to completa thes .dollars.
Average cost per acre when completed. .dollars..

Jdollars..
Jdojlars. .
.dollars.
.dollarg. .

Enterprises construeting open ditches only.
Average cost per acre when completed..... .
Enterprises constructing open ditches and levees
Average cost per acro when completed.... .

115,101
115,101

587,507
&TR, H67

CROPS,

TImproved land in enterprises repgrtin§~
Corn as principal erop on drained land..
Cotton a4 principal erop on drained 1ang
Other crops as prineipal ones on drained 1

28,196
arg

11,502

1 Includes Alexander, Burke, Cabarrus, Caldwell, Catawba, Chowan, Davidson, Forsyth, Gaston, (reene, Jones, Lincoln, McDowell, New Hanover, Pender, Tyrrell,

Wayne, and Wilson Counties,

1 When works under construction have heen completed,
3 Per cant not shown when more than 1,000,
4 Includes 242 acres not reporting principal crop.




NORTH DAKQTA.

The following pages present the statistics of drain-
age for North Dakota collected at the census of 1920.
The figures relate to conditions on January 1, 1920,
except where indicated otherwise. No census of
drainage has been taken heretofore, so there are no
comparable figures for previous years. The data re-
late to the artificial drainage of land in farms, and of
other land that ultimately will be used for agricul-
tural purposes. The organized drainage enterprises
may include considerable areas of unimproved land

|
|
|
|
§
|

- not yet in farms. The statistics for drainage on

farms were collected in the general census of agri-
culture, while the statistics for drainage enterprises
were obtained in a special canvass of those enterprises.
Sinece drainage on farms may be either inside or outside
an organized enterprise, and the drains that each indi-
vidual owner installs upon his own farm may be either
supplemental to or entirely independent of the works
installed by an enterprise, the figures for the two
parts of the drainage census are presented separately.

Tarre 1.—SUMMARY FOR THE STATE: 1920,

ITEM. Amount. Frer cont of
DRAINAGE ON FARMS,
Number of all farms in the state.................. et tinenraeeana .. 77, 690 100.0
Farms reporting land having drainage. ......civiiiiieiiii i 682 0.9
Farms reporting land needing drainage....ouconnceoiiiiiiiiniinnninaninae.. 2, 669 3.4
All Tand In Falmnse. . ovove i ieieneieemae e crr s i naca e e acres. . 36,214, 751 100.0
Improved land in fAarma. ... .. cooiviiimiinra e aae e acres..| 24,563,178 67. 8
Farm land reported as provided with drainage.................ooloL acres. . 89, 064 0.2
Farm land reported as needing drainage ....ccocoveevvieneanano . 211, 305 0.6
Needing drainage only. . .ooveionienrrieovnenarennnnn. 53, 161 0.1
Needing drainage and-clearing......... ..o iii i, acres. . 158, 144 0.4
DRAINAGE ENTERPRISES.
Approximate land ares of the state........coooeeeennnioens . BOTES. 44,917, 120 100. 0
All land in operating drainage enterprises... ..o ovuvievinreevnnanoo. . BCTEE. . 1, 240, 328 2.8 |
Improved Iand . . ..o i iarutiiiiiii i e s acTes 1,026, 574 2.3
Per cent of all improved land infarms. c....ooovn il A2 ...
Unimproved land 2. . . .oinrnii e e e e oo LLACTEE 913, 754 ( 0.5
Swampy, subject to overflow, seeped, oralkali.. . ... .. ... BCTES. . 12, 332 l )
Suffering a loss of crops from defective drainage............oooven. ACTER. - 4,819 (%
Improved land priorto drainage. .c.ooooovniiiii i BCTER. . 691, 005 1.5
Increase since drainage began . .. ovoveirvienirrociiiiunenns A0TEH. . 335, 569 : 0.7
Land in nonoperating enterprises. ..ooocviiiinencirniianeaianaaaa.. acres. . 8, 000 ( ()
Open ditches in operating enterprises. ... .o.o.ooooriiiiiiins miles. . 712.3 L 100.0
L3 071 o) 121 miles. . 8.3 1 ¥9.4
Additional under conSEIUCHON. voeenriar miles. . 4.0 | 0.6
. |
Tile drains in operating enterPriBes. « coveveesunermeracccaesernaeennnn miles. . 9.3 i 100, 0
L) 708 3 T milea. . 9.3 | 1000
Additional under cOnSErUCEION. .. aurisiernersmeanisannaaaanaraens miles. oeeeiieenaaia.n oo
Total capital invested in and required for completion of operating enterprises. ... $2, 261,449 | 100.0
Ca) Fta.l invested in these enterprises to Dec. 31,1019 .......ovveiin o, 2, 208, 049 l 9‘{. 6
Additional capital required to complste these enterprises..........o.. .. .. 53,400 | 2.4
Average cost per acre when completed.. . .ovveiiiiin il 182 el
i

1 No timber or cut-over land reported.




L

oky

52

] T
- - —— hY -
" X - — - .
| 2005 . / ‘l
HSOLNIW PRI\ swvav
H -
SNOWW3 llrl LES —e
y 1 W 1
Qkkhx\ H
NVYDOT HIONILLTH 34078

7|

H {1
B
| §

SANLVE

H N

.'.J,J

t
K39 Aoeac
T

" D
= mv_wmuu anNvy
ones PR

& )

B
ﬂ B
uar

R,

S3UOY SzE'obTt

Mww_muum._.zm ADYNIVHO
"ON1LYHI40 Nt vauyY

e(‘

NOQLHOW

st

oIS} g
weputyy
uosujpyarg
HAQSA HOI3MNG - - f }
k —F ]
_ ~ | N SONITHE
H H3AII0 } ' | l
r f
¢ - L
.I_L Haouan
TN J NNAG IA I A
N H ) N
ﬁ/ H AP ! M
) :
sIM ~ VOIHIHE - b
ERI] >,
NV, Y Y =305, !
R '
| JZNTSIN ot

) _ )

“IVAY

A7 |
I

X
2
="

uaNMoL !
N 4 NVINILLOE
[}

o

3113704

o8

8

\Q\VQ ,14
\Aqmrrﬂww 5&.‘ _E:___.s.q
) r 47

_

'

s
SWYITHM \

1

~!’
|

A

..4 i.!!
AN T

1

61 1]

e

=

261

Ty o

o

‘STSIYJYIING AOVNIVI(] ONILYUEI() 40 VEHY ANV NOLEVOOT] HLYRIXOHIIY

V.10Xvad HLYON

(616)



DRAINAGE—NORTH DAKOTA.

Operating and nonoperating enterprises.—In most
of the tables that follow, statistics are given for oper-
ating enterprises only. These enterprises, as already
defined, include both those which have completed
their drainage works and those with such works under
construction; among the latter might be any that had
completed the original plan of reclamation some years
ago hut were constructing extensions or enlargements
on January 1, 1920. The nonoperating enterprises
have a legal existence, though they have not yet
accomplished any drainage. They may include dis-
tricts that on the census date had completed their
plans, sold bonds to cover the cost of the undertakings,
and let contracts for the construction work, and also
districts that had just been established by the drain
commissioners and were still subject to considerable
change in area, plan of drainage works, and cost.

TABLE 2.~LAND AND CAPITAL INVESTED IN ALL ENTERPRISES,

CLASSIFIED AS BETWEEN OPERATING AND NONOFERATING
EnteErprises: 1920,
LAND, CAPITAL.
To Dec. 31, 1019, Addi-
CLASS, 1”ert tional
cen re
Acreage. | “op g;f;; quired
total. || Amount. of | tocom-
total, | Plete.
All organized enterprises. .,.. 1,248,328 | 100.0 || $2,208,049 | 100.0 | $77,723
Operating enterprises....ovsneven 1,240 828 | 90,4 |1 2,208 040 | 100.0 | 53,400
ith works completed......... 1,100,044 1 SR.LIY| 1,863,788 | 8L4..,.,..,
‘With works under construction. 140,284 | 112 844,261 | 15,61 53,400
Nonoperating enterprises......... 8000 0.6 jleuserrnrmnna]anennes 24,323

1 The inquiry asked for the “total cost of the enterprise te Dec. 31, 1919, and for an
““estimate of additional investment to complete.”

Location of enterprises.—All but a small part of the
area in drainage enterprises in North Dakota is in
the extreme eastern part of the state, in the broad
belt of comparatively level land which borders Red
River. A small area in La Moure County is drained
through James River to the Missouri, and the enter-
prises in Bottineau County are drained through Souris
River.

Tapre 3.—Lanp AND Caprran INvesTED 1IN ArL ENTERPRISES,
CrASSIFIED BY DRAINAGE BasiN: 1920,

LAND, CAFITAL,
To Dec, 31, 1919, s
RAIN. Addi-
D AGE BASIN. . P‘érr ‘i"’}“gd
Acreage. |centol Per [requir
total. to com-
Amount. cte(x)gi ?f plete,
All organized enterprises...| 1,248,328 { 100.0 || §2,20%, 049 | 100.0 | $77,723
Operating enterprises...... 1,240,328 | 09.4 {} 2,208,049 { 100.0 | 53,400
Missouri River.... 3, 300 0.3 22 K L0 joapenens
Red River...... 1,187,233 | 95.1) 2,014,453 1 9L2 ¢ 53,400
N Bouris iRivert“ o 42, ;i)% 32 17, 781, 515
onoperating enterprises. . y N , 32
Red River...oveveecaranennnn 8, 000 [1 0 3| IR O, 24,38

Condition of land in enterprises—The purpose of
the drainage enterprises in this state has been the
reclamation and improvement of swampy land or

617

land subject to overflow. None of the enterprises is
for the drainage of irrigated land. The natural chan-
nels of the streams tributary to Red River where they
cross the level bottom land are not adequate to carry
the run~off from storms and from melting snow on the
hills to the west. Many of the well-defined channels
of small and moderate size practically disappear at
short distances below the foot of the hills, so the waters
are spread over considerable areas until artificial chan-
nels are provided. The drainage of this valley as a
whole is rendered specially difficult by the northward
course of Red River, which may be ice-bound north of
the Canadian boundary while higher temperatures in
Minnesota and the Dakotas are melting the snow
and causing that stream to overflow.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as a unit.
Therefore the fact that an enterprise which has com-
pleted the construction of the drainage works author-
ized contains land still swampy or subject to over-
flow, or land that suffers damage to crops, does not
show that the improvement works are inadequate.

TasLe 4.,—LAND IN ALL ExTeErPRIses, CrassiFiep BY Cowpi-

TION: 1920,
UPERATING ENTERPRISES. ’ ‘
? | Non
Tatal. ‘z erating
CONDITION OF LAND, ] Works | anter-
Works under risng
Per (| completed] construo- | (acres).
Acreage. | cont || (acres). tion.
Be | otall (acres)
land. i
Allland in enterprises......... 1,240,328 | 100.0 i 1,100,044 | 140,284 || 8,000
Improved land. ... . LU28 T4 BALR $20,304 t 106,270 5, 334
Unirmproved land 1. . 213,734 | 1.2 179,740 34,014 2,666
SBwampy or subject to overflow. 12,342 L0 12,332 feumninnen 2,000
Buffering a 1088 of eTOPS. .o nuenn 4 K19 0.4 2810/ 1 S | SO,
I

1 No timber or cut-over land reported.

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
each county be considered a separate enterprise. In
this way 137 operating drainage enterprises are
counted in North Dakota, with an average area of
9,053 acres. There is no overlapping of the enter-
prises in this state.

Tasry 5.—LaAxNp 1¥ OrpraTING ENTERPRISES, CLASSIFIED BY

Si1ze or Area AssessEp: 1920.

ASSESSED AREM.

Landin |
BIZE GROUP. enterpris Per
(ocres). | pcreage. {cent o
total,

Alloperating enterprises..................... 1,240,382 1,240,328 100.0

500 to 920 acres 640 G40 0.1

1,000 to 4,909 acre: 148, 680 148 680 12,0

5,000 to 9,9 neres. ... 358,390 858,300 28.9

10,5} to 49,909 acres. . .. 501,377 1 501,877 40,4

50,000 To 90,8009 80068 L.l 231,241 1 231,241 18.6
1

|
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Character of enterprises.—All the drainage enter-
prises in North Dakota are county drains under the
control of the county board of drain ecommissioners.
This board of three frecholders is appointed by the
board of county cominissioners upon their own
volition or upon petition from interested landowners.

The board of drain commissioners may establish
drains for wet land whenever such drains will be
conducive to public health, convenience, and welfare.
If the chief object sought is to drain land to be
used for agricultural purposes, a petition for the
drain must be signed by six or more freeholders
whose property will be affected. Plans, specifica-
tions, and estimates are prepared by a surveyor
employed by the drain commissioners, who hold
a public hearing upon the surveyor’s report. The
drain is established if sufficient cause for the petition
is shown and if the cost of the proposed drain will
not exceed the benefits to be derived, provided two-
thirds of the landowners who would be subject to
assessment do not petition against establishment,
Appeal from the decision establishing a drain may be
taken to the district court for trial without jury.
The cost of the enterprise is assessed against the
tracts of land in proportion to the benefits they will
receive. Counties, cities, towns, and railroads are
assessed if they will be benefited.

Damages for rights of way are determined by jury
in the district court, or by the court or a referee if
jury trial is waived. Assessments of benefits are made
by the board of drain commissioners and reviewed
by them at a public hearing. An appeal from these
assessments, or for review of the location and design
of any drain, may be made to the state engineer by
two-thirds of the landowners affected by the drain.
Contracts for construction are let by the drain com-
missioners. Bonds to finance the enterprise may be
issued by the board of county commissioners, to run
not more than 15 years and to be paid only from the
assessments levied for the drain. When a drain is to
be located in more than one county, the petition is
presented to the hoard of drain eommissioners in each
county affected, and all those boards act jointly.

The present county drainage law of North Dakota
was enacted March 8, 1895 (ch. 51), but has been
amended many times. The principal amendments
relate to the number of signatures on the petition
(1903), to appeals from decisions of the drain com-
missioners (1911 and 1915), and to the time of pay-
ment of bonds (1901 and 1907). The first general
drainage law of the state was enacted March 18, 1893
(ch. 55). It provided for the appointment of a county
board of drain commissioners and for a method of
establishing county drains generally similar to that
provided in the law of 1895, which repealed the earlier
statute. Only one enterprise, of 3,520 acres, was
reported as organized under the law of 1893.

DRAINAGE—NORTH DAKOTA.

Township drains may be established by the boarg
of supervisors of any township under a law of March
12, 1915 (ch. 124), as amended March 3, 1919 (ch. 114),
These are under the control of the township super.
visors. The cost is paid from the township funds it
the cost does not exceed $3,000 and if the enterprise
is approved by a majority vote of the people of the
township; otherwise the cost is assessed in propor-
tion to benefits. No enterprises were reported ag
organized under this law.

An act of March 13, 1919 (ch. 115), created a flood-
control commission, consisting of the dean of the state
agricultural college, the dean of the state school of
mines, the state engineer, and two citizens appointed
by the governor, to make surveys and plans for con-
trolling floods.

Laws authorizing the establishment of public drains
by boards of county commissioners and by boards of
township supervisors, upon petition of one or more
owners of land to be affected, were enacted by the
legislature of Dakota territory in 1883. Viewers were
appointed to locate the drains and to assess damages
and benefits, the costs being assessed against the lands
in proportion to the benefits.

Drainage works.—The total works completed by
drainage enterprises to December 31, 1919, com-
prised 708.3 miles of open ditches, 9.3 miles of tile
drains, and 2.1 miles of accessory levees; the additional
works under construction were 4.0 miles of open
ditches. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the drainage enterprises, nor the works
of flood protection or levee districts that had not
undertaken the construction of ditches or tile drains,
There are no pumping districts in the state.

Tasie 6.—LaNp AND Caritan INVEsTED IN OPERATING EN-
TERPRISES, CrassiFIED BY KInD or DraiNnaces Worxks: 1920.

LAND. CAFITAL,
Ta Dec. 81, 1919,
di-
KIND OF WORKS, Per t%gnal
cent equir-
Acreage. | *% Per Tedto
total. || Amount. | ®3% | com-
total. | Plete:
AL KNGS . emereeennennes 1,240,328 | 100.0 | $2,208, 049 | 100.0 | 853,400
Open ditches only.. ..... . 1,217,028 1 98.1(l 2,146,758 | ©7.2( 43,400
Onen ditches and lovees. ......... 9,600 | 0.8 12,368 | 0.8 f........
Tile drainsonly....coaceccrannan 10, 820 0.9 42,908 ) U I PO
Open ditches and tila drains. .... 2,80 0.2 6,015 [ 0.8 [ceeecens

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in

,each county are shown in line 14 of County Table 1L
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.
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In County Table II, line 15 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that may
be obtained in the enterprises as determined by the
depth of outlet provided for farm drains. The mean
depth was computed by giving each separate depth a
weight in proportion to the acreage it serves. As
most enterprises reported depths in whole numbers
only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet were
omitted; to include this group, computed as 3 feet,
would not change the mean depth for the state, 8.7
feet.

TapLe T.~LAND IN OrerATING ENTERPRIRES, CLASSIFIED BY
VERAGE DEpra or Brawcm Drrcmrs: 1920,

DEPTH OF BRANCH DITCHES. Acreage. I;?Egg‘l‘
1,740,328 | 100.0

15, 600 12

, 2 7.8

227124 18.3

901, 404 21

Maintenance of works.—The drainage law of 1895
provided that all drains constructed under that act
should be kept in good repair by the board of county
commissioners, and the existing statutes have made
that provision applicable to the improvements estab-
lished under any drainage law of thestate. Inthe case
of a drain that is situated in more than one county,
the board of county commissioners of each county
affected is required to keep in good condition the
portion of the drain that is situated in that county.
However, systematic maintenance was reported for
enterprises embracing s total of only 82,080 acres,
representing an investment of $82,459, the work being
done by contract.

Date of organization.—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the drain com-
missioners, since there may be a period of a year or
more between the decree of establishment and the be-
ginning of actual construction, and since the work of
construction may occupy several years in a large dis-
trict. It was not practicable, however, for the census
to secure data as to the time of the beginning or the
completion of the drainage works. Under the date of
organization are tabulated the entire area, works, and
capital of each enterprise, including extensions made
after the original plan of reclamation was completed.
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TasLe 8.—Laxp 1N OreraTing Exterrrises, CLASSIFIED BY
Dare Exterrrise was Orcanizep: 1920.

| AREA ASSESSED.

]
DATE GF UBGANIZATION, P i Per
6y cent

Acreage. | origrn | Acreage. cterﬂ.ta {:.f
All operating entarprises...copv ... 1, 240,328 100.0 || 1,240,328 1000
1900 to 1599, 87,340 7.0 87, 340 7.0
1900 to 1934 176,055 | 14.2 176, 055 14,2
1905 to 1009, 611,659 | 40,3 611,650 | 40.3
1910 to 1914 . £il, 3%0 5.0 i1, 350 5.0
1935 to 1919 303,894 | 24.5 303, §94 24.5
1 —n
Tapry 9.—Carrral. Ixvesten 1N OrenraTING ENTERPRISES,

Crassiriep Y Date Exterrrise was Orcawizep: 1920.

E CAPITAL.
i
{

™
DATE GF ORGANIZATIUN. 70 Dec. 81, 1919. Addi-

tiax}aeldre-

Per eent] Guired to

Amount of total. complete.
Alloperating enterprises. ... ...p $2,208,0480 100.0
180060 1808, oo iciccneras . 154, 061 7.0
1900to 1904... .. . 184, 857 8.3
1005t0 1909, .. . 965, 459 43.7
101000 19140 vnnreennnnns . 70,940 3.2
RS oI L L R 833, 93 37.8

Tasre 10.—Dramxs axp Levees (ComrrrTen 4xp UNDER
ConsrructioN) 1IN OpeEraTING ENTERPRISES, CLASSIFIED BY
Date Extenprise was OrgaNizen: 1920,

DITCHES. TILE. LEVEES
DATE OF ORGANI-
ZATION. Per Per Per
Miles. |centol|l Miles. jcentof{l Miles. |centofl
total. totall tolalt
Alldrajns and levees.. 712,37 100.0 9.3 100.0 2.1 100.0
63.3 8.9
90.5] 12.
334.8] 47.0
327 4.6
191, 0 26,8

1 Per cent not shown when base is less than 100,

Crops.—The principal crop grown upon the drained
land was reported as wheat for most of the drainage
enterprises, though hay was so reported for a small
part of them. Statistics were not secured to show
the part of each enterprise planted to any crop, so
the enterprises have been classified according to the
principal crop, and the total area of improved land
is shown thus classified in County Table II. Infor-
mation was not obtained at the general census of
agriculture to separate the crops grown upon land
drained artificially from those produced upon land
drained naturally.
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County Tasie I.—DRAINAGE ON FARMS: 1920.
i- Grand Moun- .
THE STATE, Egg& Cass, |Emmons.| poics | Griges. o ﬁg}g‘
S ———
1 | Number of all farms in the state or count 77,690 2,203 2,374 1,449 2,007 963 2,000 1,70
2 | Farms reporting land having drainage. .. y .. ’682 " 148 krd 67 1i() 7 5 ’ m
3 | Farmsreporting land needing drainage. 2, 669 165 143 75 5 50 107 225
4 | Farmsin drainage and levee districts..... . 341 61 65 |veeeamanas 3 5 3 4
LAND AND FARM AREA.
5 | Approximate land area of the state or county......oooeoeennnnn.. acres..| 44,917,120 j| 1,075,840 | 1,128,320 | 1,000,320 817, 120 458, 880 | 1,224, 980 714,880
8 | Allland in farma . oo, o o2 oy 331 214,751 || 939, 149 | 1,000,011 | 837,630 | 810, 497,095 | 826,098 | 64 a0
7 Improved land in farms. ... v 24, 563,178 704, 709 944, 239 487,208 719, 576 336, 038 414, 843 867,404
8 Woodland in farms ... RO 679, 836 36,745 | 18,309 | 11,247 23 838 4,130 8,521 | L an
9 Other unimproved land in farms. ........ 10,971, 737 107, 695 37,3713 339,181 75, 986 86, 857 402, 662 21, 175
10 | Farmland reported as provided with drainage...................acres.. 89, 054 11, 674 19, 908 9,337 1,532 950 605 10, 598
11 | Farm land reBorted 28 geeding dreinage. .... g .......... ..BCres 211, 305 16, 266 , 30 7,848 7, 524 2,483 16,407 5638
12 Drainage only..oovei iy i ..acres. 53, 161 1,284 2,077 7,848 2, 494 1,132 97 168
13 Drainage and clearing. cocevenn.n... PP acres, 158, 144 14, 932 2,817 |.uaen PP 5, 030 1,351 16,310 15,470
Rich- Stuts- All other
Ramsey. { Ransom. [ j53" | Rolette. | Sargent. Steele. man, | Lraill. Countiest
1 | Number of all farms in the county..... 1,401 1,343 2,208 1,287 1,321 987 2,487 1,263 52, 532
2 | Farms reporting land having drainag 1] 17 44 46 79 7 6 53 88
8 | Farms reporting land needing drainage. 14 4 119 80 208 3 258 23 1,084
4 | Farms in drainage and levee districts...., . 4 1 26 1 76 2 [ieennennn, 38 15
LAND AND FARM AREA.

5 ﬂproximam land area of theeounty.......ocooovvenann. veesena.80TS. 771,200 019,680 | 587,520 458, 880 |1, 460, 480 (553, 600 | 32, 547, 840
6 land in farms. . .eveveeeersinnnes . 432, 114 25, 563, 052
7 Improved land in farms. 6, 16, 066, 153
8 Woodland in farms ........... 400, 338
9 Other unimproved land in farms. .. ... 9, 096, 561

10 | Farmland reported as provided with drainage.......o.veueeenn.s acres, . 525 1, 569 5,476 861 8, 048 525 627 | 13,181 3,
11 | Farmland reported as needing drainage..... . ..acres, . 992 210 4,702 5, 88 'f, 471 192 11, 480 , 174 108,042
12 Drainage only............ raneen .acres. . 992 210 2, 606 1,376 7,318 170 ,510 | 1,420 16, 441
13 Drainage and clearing. .............. teetmamescncans PRI Y. . X:J FRRPRRIIOY I N 2,096 506 153 22 3, 961 345 91, 601

3 No dreinege on farms reported in Billings, Bowman, Burleigh, Dunn, Foster, Golden Valley, Grant, Xidder, Logan, McHenry, Mercer, and Oliver Counties,




DRAINAGE—NORTH DAKOTA. 621
County TABLE II.—-OPE}?SATING DRAINAGE ENTERFPRISES: 1820.

S 00=1C O CIRD =

| Tre State. || Bottinesu.| Coss. Cavaller. go’;‘gg La Mours,
| .
LAND AREA,
Apprcxx!matelunda,reaouhestateorc(mnty.................................acres..j’ 44,017,120 1,075,840
Allland in operating Arainage enterPrises..assesennssernnanseancnreraeeserana 2005 1,240, 328 49,795
Improved 1and. . cveeiererrsievisesrssnrrvvensnsssnsensnnsennen ..8eTes. . 1,096,574 32,000
“Parcent ofall improved 1and Infarms..cceeevesirmecrarersenrsorrsrmrennacas 4.2 4.0
Unimproved Iand L. iiieieeieiiisnssinnietscaniarsisnvrorassoasnroanrens KIS 218,754 17,795 1
Swampy or subject to overflow, in enterpTiBes...covviiiniiiiiiianiianrnnaans neres.. 12,832 |loveenn
Suﬂergx o loss o(cropaIromdétectiveegainage. cres 4,818 [liannunnsonnss
Assessed acreage......... theaseseranaasennss .- 49,795 |
Excess over all land in operating enterprisese. e ceeiresiarescieiensrerena BOTBB | niiouenennatlocinas RSO U S P
DRAINRAGE WORKES.
Open ditches:
Completed. v erscnserrndomnsan casnnens-niles.. 708.3 440 177.3 0 258 1.
ﬁdﬂtloﬂalunde{(iogsitruction.t... mi%es.. N\ B | P LB livervnsonienn serssasasanoe
aximum completed in any ente nase. miles, 45,1 20,0 15.8 2
Maximum widthatbnttmr?’oidltc 2, RPN {1 80 &0 29 -8 0'12 .
Maximum of ayerage depths of ontlet ditches 2. I T 14.0 6.0 14.0 5.0 6.0
Mean depth of branch dlfches .. e eserreeeaaroannecseonmnemcucaraaans oo feet, . B.7 Jlevicnerncovas]asssssnsssmsslsnnsmnnsmemnslesosinascannes
Tile drains:
Completed.....coucovemnaeas Cerennrestvseamsrantn s anrnasaanaraanaaes miies., 0.3 Heveerecnrsanclormmsnrsresnalaroswaramsnnnlonsoansuosnns 4.5
Additional under construction. ccieeccrssencanesncnacn ..miles.. cescessssrrerliriennnenrnan

sreasessneies

Maximum completed in any enterprise.....oceveeveanns

MEXITIUIIL S120 01102, 1 e esaeesaennnsnsnssnnsreesmnrenennnone T llinehes. 2 USRS HOSIR
Accessory lovees and dikes:
Completed...orveveennnas PN reesinereneneneennerearan P miles.. 2.3 [leeorennnmrmonfecocsmasacosslosssnancersan
Additional under constretion.....cceiieivnninn Cemtssoassrnreana s 11€8uuesunencanceannaiinsrnnracammncloeas PR I,
Area drained by open ditches only%.....ocooeaiin. crereeveanssenanrnsn creans acTes. . 1,217,028 49,795 201, 680 12,700
Length of theso ditches......... . reveenemseaoIilES., 06.0 44.0 178, 8 12.0
VErage Length Per BOrO .. e pmesccrrirscmeniianssnersnrennsasannenencss 000 3.1
Area having both open ditches and levees3............... vesersarsveornoncss BOIOE.L g, 600
Length of these ditebes... .oovvvenins mil

Average length per acre..
Length of the accessary lovees..,

Fadid
RO

- B B

Area drained by tile only e .ceiiiicnnonconnncnnnas . 10,820 RPN F
Length of these tile......... 9.0 savsassssnssiarrnnsees 4,5
Average length Por 4CI6.eseseasssas 4.4 vasmsosnsnnas]anvocnnmenven 2
Area drained by open ditches and tile* 2,850 . .na..
Len%h of these drains. ..... 2,6
verage length per acre... 48 Howenvmness vieforransmermaralonsnonne
DEVELOPMENT OF LAND.

Tmproved land in operating enterprises, 1020.. . eusiicssnsnsocnnasonsassnnac. BOFES, %, 026, 574 32,000 4,019 40, 556 2,040

Improved land prior 10 draln8ge...courveeruciiarissinsannanrsenrenrannsans BCIES,, 801,008 26, 000 115,764 8,473 28, 548 2,475
Tricroase SHICA ATAINAEO. .cuvevrrrreserrvrcrasnssratsanssaseesvnsnnsnnnasas 8T8, 335, 509 6,000 7l 540 12,038 1

Per cent of INCTeast.. e yuasennnnsrso-es 8, .1 3 187 42,2 6.7
Per cent increage is of all improved land in farms, 1920........... L4 0.8 Q.1 L7 (U]

Unimproved land, 1920 ........ Mevbeanammanaseuesasiastasrsnsnrrasssasmneann-BOTERL, 218,75 17,795 48,445 8,681 6,414

Unimproved land prior to drainage ....... 549,323 23,795 #5,5816 8,221 18, 452 825
Decrease since dralnage...c..... 335, b 8,000 39,371 546 03 165

POr COIt OF AOELON30. 2anmrssmsenaneemrsosmmmmnrnes b1 45,2 15.9 59 65, 20,0

Swampy or subject 1o overflow, 1020..ceeessiinrureriscreeiciuienaane .l BOTES., 12,332 o vnenmsrnnenn Q60 leevrcvearssnafomsnsonsoenne|rvamnasaes .

Swampy or subject to overflow prior to drainage....... voun 819,159 26,659 120,08 9,858 » 1,850
PDecreasa since drainage....... heeevissesarnanrmany s meenneosnssrirne 608, 827 26, 859 119,126 9,653 21, to0 1,650

Per cant of decrease......... I s 480 100,0 49,2 160.0 100,0 1b0.0
CAPITAL IXVESTED AND COST PER ACRE.

Potal capitalinvested inand required for camlgletion of operating enterprises. .dollars.. 2,201,449 171,098 837, 690 15,785 49, 804 22, 500
Ca; Ptal invested in these enterprises to Dec, 81,1919, ... vovdollarg, . 2,208,049 171,008 808, 090 15,785 49, 804 22, 500
Additionnl eapital required to complets these enterpri ..dollars., 53 400 . evurenncren . 81,000 luvinearnrmnevleansncosnnsnslonnanannas .

Averago cost per acre, when completed........ dollars., 1.82 3.4 4,16 19 io8 6.8

Enterprises constructing open ditches only.. Jdollars..| 2,200,158 173, (06 837, 0% 15,785
Argerage cost per acge, I‘)vhen completed. ... .dollars, . L LT 418 1.2 .

Enterprises constructing open ditches and lev ..dollars. . BT T | O e Ll LERE SRR
Average cost per acre, when completed. ..dellars.. b 1 P P R E L

Enterprises constructing tile drains only.. lollars.. 42908 |l erensnnsanslonmconooaaraslonnasussrnens A
Aversge cost per aere, when completed .dollars.. 3 [P

Enterprises constructing open ditches and til g..o. e ollers. . 6,015 I
Average cost per acre, when completed. veaesirarnianncaseiiiiaianaes lollars.. 2,09 {levmavansansas

CROPS,

Tmproved land in enterprises reporting—
pWheut as rlncipa.lrlc]rop on drained 1and. . coviesanmnrerrennaseaineiinn .o .BCTES., 1,000,389 24, 000 155,135 |..... wararinn 40, 536 2,640
Hay and forage as principal crop on drained 1and........................acres..i 26, 185 | 8,000 fooeeearereees 4,019 [ovnrsmnrcanncleamraransses

1 No timber or cut-over land reported. 3 When works under construction have been completed. # Leas than ome-tenth of 1 per cent.
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County TapLe XI.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

Pembina. | Ramsey. | Ransom. | Richland. | Sargent. Traill, ‘Walsh,
LARD AREA,
1 714, 880 771,200 550, 400 919, 680 547, 200 553, 600 820,489
280, 800 12,716 23, 640 204, 063 205, 655 145, 460
H 256, 778 , 412 |  T7Le01 | 1620181 | 126 627 o 252
4] “Percent of all IMproved 1and 1o FRES.een oo 15.3 18 3.5 93,3 7.6 7. "5
5 .. 24,022 1,272 9,520 32,152 43, 504 18, 633 4,35
6 I Bwampy or subject to overflow, in enterprises......... vhene ...BCres. . 5121...... [ PO 5,980
7 | Suffering a loss of crops from defective drainage -......... : 4179 |..
8 | Assessed acreage. . ... e meanrrersanaas —eenn emerearen 204, 063
9 Excess over all 1and in operating enterprises. ey . e oo e ereneernenew B8 tfiveniensne]marrmernrecefiraiiinifoniiinaan
o ditel DRAINAGE WORKS,
en ditches: .
10 v Completed..... temmeanserenee Peesbiraanmcmnnase s stanenann weeann miles. . 145.8 4.0 148 102,2 8.6 871 10.0
11 Additional under construction. ...... bevemanneses ..miles. . 2.
12 Maximum comy;lleted IN ANY enLeIPriSe.euusevva. ..miles. . 45
13 Maximum width at bottom of diteh2....... teeeen ....feet, .
14 Maximum of average depths of outlet ditches2.................. ....feet. .
15 Mean depth of branch ditches2. . .. .......... remeereenrennerenansass feet..
Tile drains: .
16 Completed..eeseerinnnnnn.. erevareeaisnacen vemerrasees verneen reeanas miles. .
17 Additional under construction........cceevevnan... ..miles. .
18 Maximum completed in any enterprise......... [ ..miles. .j,
19 Maximum size oftile 2, cveevennnnnrn. ven cmenen e enmntieaannaas Lodnches. .. ooeiee... medaarrecrrelenannnn OO b N R
Accessory levees and dikes:
2 Completedeees,ensean.. penans [ S seevanenrreseas ..miles, . 3 O T e d LI [ETTE CEPPT R
21 Additional under construCHON . . overreasmveracenreceennnnes PG 1«11 [1: TS PN NORRRRRTS I F O R DRI S O Ceveenn
22 | Areadrained by open ditches only 2. .. veueeminninnronnnen vesrraensss scres. . 211, 200 12,715 23, 640 204, 063 195, 255 145, 460 53,620
23 Longth 01 thowd UORES. s oer o men il 1418 4.0 4.5 102.2 48, 871 19.0
24 verage length per acre....... e ate e mas e aae et 2.8 L7 3.2 2.8 2. 3.2 L9
25 1 Area having both open ditches and levees 2.
26 Length of these ditches....
27 Average length per acre..
28 Length of the accessory levees.
29 | Area drained by tile only%....
30 Length of theso tile.. .
31 Average lengih per acr
32 | Areadrained by open ditches and tilo 3 2,880
33 Lenfhoft 056 draing. ...oveevan.. 2.6
B34 wverage length per atré..c..eeccnnen.. arree 4.8
DEVELOPMENT OF LAND.
35 | Improved land in operating enterprises, 1920. ..., ........... 256,778 11,443 14,120 171,911 162,151 126, 527 49, 264
36 | Improved land prior to drainage........ . 178,720 3,075 9, 550 124, 962 57,412 100,408 39,620
37 Increase since drainage............. 77,058 8,368 4,570 46,949 104, 739 26,121 9,644
33 Per cont of increage................... 2.9 2.1 47.9 37,6 1824 4.0 94.3
39 Per cent increaseis of all improved land in f 13.6 L3 L1 6.4 24.3 5.6 15
40 | Unimprovedland, 19201 .. ..c.viir.iueiiiimenrinnsnnnarosaancsennnass fICTEE. . 24,022 1,272 9,620 32,152 43, 504 18,933 4,350
41 | Unimproved land prior to drainage! .. 101, 080 0,640 14, 090 79,101 148,243 45,054 14,000
42 Decrease since draingge........... 7,058 8,368 4, 570 48, 940 104, 739 26,12, 9,644
43 Per cent of decrease............. %6.2 86,8 39.4 59. 4 7 88, 68.9
44 1 Swampy ar subi'eet to overflow, 1920 ... .o..iooiiiiiil. breesaeraanas BI2f. iieeeeideennenrannis 5 9 eevmeameesn 4,880 |..c..,..enn
45 | Bwampy or subject to overflow prior to drainage. 95,031 9,640 20, 000 126, 308 102,908 63,326 22,240
48 Decrease since draingage. ..c....eeiicieans 94,519 9,640 20, 000 120, 328 102, 906 58,446 22, 240
47 P CENE OF ABCTBSE - < ve v en e onmomnmnnnassos s e USSR 9.5 1600 100.0 95.3 .0 2.3 100.0 .
CAPITAL INVESTED AND COST PER ACRE,
48 | Total capital invested in and required for completion of operating enter-
prises.......o.o.. rebacerineseieanaren hemaeazanaeeoiiens [ETTRTU dollars, .
49 Ct:ipita,l invested in these enterprises to Dec, 31, 1919 ..., .dollars..
50 Additional capital required to complete these enterprises. ...dollars..
51 Average cost per acre, when completed. ... ... eeeeiaeo oL, ...dollars. .
52 | Enterprises constructing open ditches only. ... lars. .
53 Average cost per acre, when comploted.. ... ...dollars. .
54 | Enterprises construeting open ditches snd levees ollars, .
55 Average cost per acre, when completed. ..... dollars. .
56 | Enterprises constructing tile drains only. . dollars. .
57 Average cost per acre, when cumpléted. ........ .dollars,
&8 | Enterprises constructing open ditches and tile drains doltars.
59 Aversge cost per acre, when completed......... ...dollars.
CROYS,
60 Imp{;%edtland in &ntefprises regor&%%—h 4 .
eat as principal crop on dra. N iiueiie i nceinevaea . B0TES, | 958,778 11,443 900 2 49, 264
61 Hay and forage as prin%ipal crop on drained land......... cearemnernn BOXCS.. ..., ' PRON MO, . . '?; 1621 & 16(1): ggg . 1%’57 -------m’-—-

i No timber or cut-over land reported.

2'When works under construction have been completed.




OHIO.

The following pages present the statistics of drainage
for Ohio collected at the census of 1920. The figures
relate to conditions on January 1, 1920, except where
indicated otherwise. No census of drainage has been
taken heretofore, so there are no comparable figures
for previous years. The data relate to the artificial
drainage of land in farms, and of other land that ulti-
mately will be used for agricultural purposes. The
organized drainage enterprises might include areas of
unimproved land not yet in farms. The statistics

for drainage on farms were collected in the general
census of agriculture, while the statistics for drainage
enterprises were obtained in a special canvass of those
enterprises. Since drainage on farms may be either
inside or outside an organized enterprise, and the
drains that each individual owner installs upon his
own farm may be either supplemental to or entirely
independent of the works installed by an enterprise,
the figures for the two parts of the drainage census are
presented separately.

Tapre 1.—SUMMARY FOR THE STATE: 1020.

Per cent

ITEM. | Amount. o oot of

DRAINAGE ON FARMS.
Number of allfarmsinthe state....oooominnnr i iirirriininrranasncann 258, 695 100.0
TFarms reporting land having drainage. .. ..ooooviriviiirneniaiinireeanens 130,117 50,7
Farms reporting land needing drainage. ....oooveviiciiricrcernrannncnasceson- 85, 326 33.2
Al land In faIINB. . oot acres. 23, 515, 888 100.0
Tmproved land infarms. . ... oiieir i iini it e cnan. acres, . 18, 542, 3563 78.9
Farm land reported 28 provided with drainage........... ..o ooiiial acres, . 7, 365, 532 31.3
Farm land reported as needing drainsge. ... ..acres, . 2,014, 889 8.8
Needing drainage only...... ST .acres, . BRE, HH7 3.8
Needing drainage and clearing. ....coooovr i iviiini i, 8.CTes, .| 1,128,332 4.8
DRAINAGE ENTERPRISES. |

Approximate land area of thestate. .....coovviriiaii i, BCTEE. ( 26, 078, 600 100.0
All land in operating drainage enterprises. .. ..acres.. 8 107,204 81.1
Tmproved land. . ..ocovienanity.n. v .ACTes. .| 6, 707, 328 25.7

Per cent of all improved land in farms 36.2 jeooo.l..
Timber and cut-over Iand.......oiiimmeririiinieeeiianoaannnn. 956, 894 3.7
QOther unimproved land, covveviiini i 442, 982 1.7
Swampy, subject to overflow, seeped, oralkali..................... acTeR. 247, 273 0.9
Suffering a loss of crops from defective drainage................... acres 141,481 0.5
Tmproved land prior to drainage. .. coveneenn e acres 3, 955, 220 15.2
Increase since drainage began ...cccvnnvrierrrcceieamaeannen acres. . 2,752,108 10. 6
Land in nonoperating enterprises.. c.oeeeiescsiarcnarerencaeuacnannan acres. . 40, 342 0.2
Open ditches in operating enterprifes.....occveveuevrsrnenaraneennenas miles 24,997. 4 100.0
Completed. .o corenne e ae s e e it nam e b e miles 24, 984. 0 99.9
Additional under conBtruction. ..oovn v e ira e e miles | 13. 4 0.1

H

Tile drains in operating enLeIrPIiBeR. .o vivinsaerenriareancisacanennnn mileg. .| 9,213.6 100, 0
ComPletet.eer e erve it in i e miles 9,200.3 99. 9
Additional under ConStrUCTION . cveveiiivr i m i rienn e miles 8.3 0.1
Total capital invested in and required for completion of operating enterprises..|  $30, 771, 620 100.0
Capital invested in these enterprises to Dec. 31,1919, .. ........ ... ... 30, 680, 145 99.7
Ad%it.ional capital required to complete these enterprises................. 91, 475 0.3

Average cost per acre when completed..........oovivi il 380 foeneninn..




AFPROXIMATE LOCATION AND AnrEeA OF OPERATING

OHIO

DRAINAGE ENTERPRISES.

AREA IN OPERATING
{DRAINAGE ENTERPRISES
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Operating and nonoperating enterprises.—In most of
the tables that follow, statistics are given for operating
enterprises only. These enterprises, as already de-
fined, include bhoth those which have completed their
drainage works and those with sueh works under con-
struction; among the latter may be some that had
completed the original plan of reclamation several
years ago but were constructing extensions or enlarge-
ments on January 1, 1920. The nonoperating enter-
prises have a legal existence, though they have not
yet accomplished any drainage. They may include
some that on the census date had completed their
plans, sold bonds to cover the cost of the undertakings,
and let contracts for construction work, and also others
for which orders of establishment had just been issued
and which were still subject to considerable change in
ares, plan of drainage works, and cost.

TABLE 2.—LAND AND CaPITAL INVERTED IN ALL ENTERPRISES,

CrassiFiep A8 BerTweeN OrERATING AND NONOPERATING
ENTERPRISES: 1920,

LAND. CAPITALS
R
| To Dec. 31, 1919,
CLASS. Per i Addi-
Gont (| T —| tional
Acreage. of Pel; x;eq uired
cent | tocom-
total, || Amount of plets.
total
All organized enterprises..... 8,147,546 | 100.0 1830, 707,863 | 100.0 | $307,396
Operating enterprises. o ovuovernes 8,107,204 1 99.5 || 30,680,145 | 90.9 91,478
ith works completed, ...,....| 8,093,004 | 09.3 || 30,636,857 | ©0.8(.........
With works under construction, 13,210 0.2 43, 288 0.1 91,475
Nonoperaiing enterprises......... 40,342 1 0.5 27,718 0.1} 305,921

1 The inquiry asked for the ‘‘total cost of the enterprise to Dec. 31, 1919, and for
an ‘“estimate of additional investment to complete.”

Location of enterprises.—A very large part of the
northwest quarter of Ohio has been included in or-
ganized drainage enterprises. A large acreage in the
southwest quarter also has been included in’such
enterprises, and a considerable amount in the north-
east section, but almost none in the southeast part of
the state. The approximate location and extent of
the enterprises are shown by the map on page 2.

TABLE 8.—~lAND AND CAPITAL INVESTED IN AL ENTERPRISES,
CrAssirrED BY DraNAGE Basmv: 1920,

LAND. ; CAPITAL.
DRAINAGE BASIN. Per i To Dac, 31, 1819, ég’?;.x
Acreage, icentofll P reqzired
total. | er to'com-
oA it
‘= moun c&x&?f 1 plete.
| { !
All organized enterprises....| 8,147,548 1 100.0 :330, 707,863 | 100,0 { 8397, 396
Operating enterprises 8,107,204 1 09,5 130,630, 1451 0.9 91,478
Wahash River. 122, 660 L5 621, 880 2,0 faersnnans
Miami River. 1,304,841 1 16,0 5,438,633 1 19,0 39, 570
Sclolo River.. 1,086,810 1 18,11 4,461,241 1 14,5 1,630
Ohio River..,.. I L e S N ] @, 908
Lako BriGee..ovesrvernanacnnss 4,845,043 | 50.5 | 15,372,548 | BO.8 | 40,367
i
Nonoperating enterprises......... 0,342, 0.5 25,718 1 03] 303,621
i Tover © 348 (4 | 2,207 ?; 5,951
Scloto River.. 4, 804 1 , 404 1 40,630
Ohio River. 22 (N 3,316 1 () | 2,848
Lake Erle.... 31,810 : 0.4 15,611 0.1 1 256, 483

1 Tess than one-tenith of 1 per cant.
77479°—22—40

Condition of land in enterprises.~—Approximately
seven-eighths of the operating drainage enterprises,in
number and in acreage, were reported as organized for
the reclamation or improvement of land generally
swampy or too wet for cultivation with profit; most of
the others were reported as organized for securing
protection against overflow by stream floods. The
estimates of the condition of the land hefore drainage
show 50 per cent of the total area in the enterprises
to have been improved, and 37 per cent timbered or
cut-over; the area reported as having been swampy,
wet, or subject to overflow is 39 per cent of the total
area in the enterprises.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as a unit,
Therefore, the fact that an enterprise which has com-
pleted the construction of the drainage works author-
ized contains land still swampy or subject to over-
flow, or land that suffers damage to crops, dees not
show that the improvement works are inadequate.

TaABLE 4,~LAND 1IN ALL ENTERPRIZES, CrLassirigp BY (ONDI-

TION: 1920,
OPERATING ENTERPRISES. 1‘
\ Non-
Total. | operat-
5 g'< ing
CONDITION OF LAND, \2 :gfﬂ ?;‘;10585 entor-
Per Toted | con- &?;m
Acreage. gfeﬁﬁ BETES), ° f“&";‘;‘f‘ *
land.

Allland in euterprises. . ......... 8,107,204 | 100.0 || 8,008,994 | 13,210 || 40,342
Improved land. ......... .| 6,707,328 | 827 6,007,080 | 10,M8 | 24,875
Timber and cut-over lan 056,804 | 1L.8 955, 167 1,787 4,368
Other unimproved land ..., 442,082 5.5 441, 807 1,175 || 11,604

SBwempy or subject to overflow...| 247,273| 3.1 243, 96% 3,311 19,776

Suflering a 1055 0 CTOPE . vaussvans 141,481 | L7 I 140,059 1,422 7,603

i

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
each county be considered as a separate enterprise.
In this way 24,571 operating drainage enterprises
are counted in Ohio, with an average area of 943
acres assessed. Of this number, 191 comprise 10,000
acres or more each; 5,372 others comprise 1,000 acres
or more; and 19,308 embrace less than 1,000 acres
each, of which 6,231 are smaller than 200 acres.

The assessed acreage exceeds the land in enter-
prises by 15,357,608 acres, which is the amount of
overlapping and probably represents largely reassess-
ments for enlarging, extending, or reconstructing
ditches. The land in enterprises and the assessed
acreage on each line of Table 5 refer to the same
enterprises. From the total area of each enterprise,
designated as the assessed area, the net amount of
overlapping with enterprises organized previously
was deducted, to determine the area to be tabulated
as land in enterprises. The amount of overlapping
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could be only estimated, however, in & great number
of cases, so for many of the northwestern counties the
figures for land in enterprises are only rough ap-
proximations.

Tasre 5,~Laxp 1y Oreramng EnTenrnises, CLASSBIFIED BY
Si1ze oF Anea Assesspp: 1920.

ASSESSED AREA.
Ltzmd in
SIZE GROUP. enterprises Per
(aeres). Acreage. | centof
total,
All operating enterprises. ... .coviivenane 8,107,204 23,464,812 100.0
Legs than 200 acres.............. 418,913 658,953 2.8
20010 499 aCreS. . . ceeenrnnn... 1,274, 879 2,495,906 10.8
500 t0 990 acres. . . ... 1,625,720 3,028,812 16,7
1,000 to 4,099 acres... 3,288, 121 9,615,220 4.0
5,000 to 9,099 acres......... 823,323 2, 850,517 12.1
10,000 to 49,909 acres....... 571,127 3,152,280 13.4
50,000 to 98, 999 acres 105,121 763,026 3.3

Character of enterprises.—Most of the drainage
enterprises in Ohio are county ditches established
according to an act passed April 12, 1871. There are
also considerable numbers of county ditches, joint
county ditches, and township ditches established
under other drainage laws of the state, and a very
few interstate county ditches and large undertakings
by individual landowners. These ‘“ditches’ include
all forms of drains and watercourses constructed or
improved under the provisions of the laws. An act
passed June 19, 1919, codifies all the ditch laws of
the state and repeals the earlier forms without chang-
ing the general character of the enterprises.

The law of 1919 provides that ditches or drains
may be established by the board of county com-
missioners of the county in which is situated the
land that will be affected by the proposed improve-
ment, upon petition from one or more owners of such
land, from the trustees of a township, or from any
public corporation, board, or institution. A pre-
liminary survey and estimates are made by the
county engineer, and public hearing upon the petition
then iz held by the county commissioners. The
drain is established upon finding that it is necessary
or will be advantageous. Claims for damages are
determined by the commissioners. Final orders of
the board are subject to appeal to the common pleas
court. The drainage plan and the apportionment of
cost are made by the engineer. The cost is assessed
against the land in proportion to benefits; the assess-
ments are equalized and confirmed by the com-
missioners, and then are appealable to the common
pleas court. The assessments are to be paid in 10
semiannual installments. Construction of the drain-
age works is under the supervision of the county
engineer. The commissioners may issue bonds to
finance the improvement. If petition for the drain
is signed by the county commissioners, the pro-
ceedings for establishment are in charge of the court
of common pleas. If the land to be affected by a
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drain is situated in more than one county, the com-
missioners of the counties affected act upon the
petition jointly. The act provides that right of way
for a private drain across the land of an objecting
owner may be obtained through petition to the
trustees of the township and payment of the damages
awarded by them.

An act of March 24, 1859, authorized the establish-
ment of ditches by the county commissioners upon
petition from one or more landowners. It provided
that damages claimed should be determined by the
probate court, and that the construction work should
be allotted to the landowners, in proportion to benefits,
by an engineer appointed by the commissioners,
Contracts for unfinished work were let by the county
auditor. An act of March 27, 1861, was substantially
similar.

The act of April 12, 1871, superseded all earlier
county ditch laws and remained in effect until 1919.
The ditches were established by order of the county
commissioners of the county in which the ditch was
located. Ditches in more than one county were estab-
lished by joint action of the commissioners of the
counties affected. Petition for a ditch had to be made
by one or more owners of land to be benefited, and
public hearing be held before the enterprise was es-
tablished. Plans and estimates for the work were
made by the county surveyor or by an engineer ap-
pointed by the commissioners. Claims for damages
were determined by the commissioners, subject to
appeal to the probate court. Construction of the
drain was apportioned among the landowners in pro-
portion to benefits, by the commissioners; contracts
for work not performed by the owners were let by the
county auditor. The costs were paid by the county,
which was reimbursed by taxes levied against the land
benefited. The issue of bonds for drainage was au-
thorized by an act of April 29, 1873, and an act of
April 20, 1881, required that the engineer should make
assessments of the total cost for consideration with his
plans and estimates.

Joint county ditches providing drainage for land in
more than one county are specially authorized by an
act of June 12, 1911. The petition for establishment
under this law must be signed by 50 or more interested
persons. HEstablishment is ordered by the joint action
of the commissioners of the counties affected. Plans
and estimates for the improvement are made by the
county surveyors jointly. The cost is apportioned
among the counties by joint action of the county
boards, and each county surveyor makes the assess-
ments against the land in his county. = Claims for dam-
ages are determined and contracts for construction are
let by the county boards jointly. Each county may
issue joint county ditch bonds to run not longer than
20 years.

Interstate county ditches, which will benefit land in
en adjoining state also, are authorized by an act of
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March 21, 1887. Upon petition from one or more
landowners the county commissioners may meet
jointly with the county officials of the adjoining state
to consider the petition, to locate the improvement,
and to apportion the costs between the states. The
ditch then is constructed and the cost apportioned as
for a county drain wholly within this state. Damages
allowed are paid from the county fund. An act of
1898 authorizes the boards of county commissioners to
enter into agreements with county officials in adjoining
states to secure drainage outlets in those states or to
provide such outlet facilities for land in those states.

Township ditches have been established under sev-
eral statutes. The act of February 24, 1853, author-
ized the establishment of public ditches by the town-
ship trustees upon petition from one or more owners
of land that would be henefited and after investigation
of the necessity for the drain, subject to appeal to the
probate judge. Damages were determined by the trus-
tees, who also apportioned the work of construction to
the landowners benefited. An act of May 1, 1862, also
provided for the establishment of public drains by the
township trustees upon petition from one or more Jand-
owners. Damages claimed were determined by jury
in the probate court. The cost was apportioned by
the trustees according to benefits, and each landowner
might pay his assessment in labor. An act of May 6,
1868, was similar to that of May 1, 1862.

The greater part of the township ditches were estab-
lished under an act of April 18, 1874, which was in
effect until 1919. This law authorized the establish-
ment of ditches by the township trustees upon appli-
cation from one or more owners of land adjacent to
the proposed drain, after public hearing. Plans for
the improvement were made and claims for damages
were determined by the trustees, who also apportioned
the work of construction among the landowners
according to benefits. Appeals from decisions of the
trustees regarding the utility or location of the ditch
and the awards of damages might be taken to the
probate court for jury trial. TFor work not per-
formed within the specified time, contract was let by
the trustees and the cost was charged to the delin-
quent landowners. Ditches in two or more town-
ships might be established by joint action of the
trustees of those townships, under an act of April 19,
1898. A great many amendments to the act of 1874
have been made, but the character of the enterprises
has not been changed.

The first general drainage law of Ohio was an act
of February 8, 1847, authorizing the establishment
of drains by the county commissioners upon petition
from one or more interested landowners. Viewers
were appointed to locate the ditch and assess dam-
ages. By an amendment in 1851, the viewers also
assessed benefits against the land. When the peti-
tioners had paid the damages and constructed the
ditch, they might collect the benefits as confirmed
by the commissioners. A township ditch law of
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May 1, 1854, was similar to that of February 24, 1853.
Both of these laws were repealed by the county diteh
law of March 24, 1859. An act of March 2, 1853,
authorized the county commissioners to drain the
swamp land granted to the state by Congress, pay-
ment to be made from funds realized from the sale
of that land. This act was repealed April 13, 1894,
No drainage enterprises were reported as organized
under these and other acts relating to drainage, in-
cluding the conservancy act of February 17, 1914,
Conservancy districts are established by courts of
common pleas upon petition from 500 freeholders
in the proposed district, or from & majority of all in
number, acreage, or value. The officers are three
directors appointed by the court.

TaBLe @.—Laxp axp Carrran INVESTED IN ALL ENTERPRISES,
CLassIFIED BY CHARACTER OF ENTERPRISE: 1820,

LAND, CAPITAL.
o Dec. 1919,
| To Dee. 31, 1919
CHARACTER OF YKTERPRISE, Per | Addi-
cent tional
Acreage. | ¥y Per |required
total, || Amount, c((e)nt 1?)1%%!;'1'
total,
All organized enterprises. . .| 8,147,548 | 100.0 | §30, 707,803 | 100.0
Operating enterprises............. 8,107,204 ) 94. 5 || 30,680,145 | 949.9
County ditches............... 7,719,203 1 94.7 || 20,283,427 | ©5. 4

Avtof Mar, 24, 1859, . ...} "287,382| 3.2 358,7101 1.2

Act of Mar, 27, 1561 84,9991 9.9 1,565,3241 5.1

Actof Apr, 12, 187 6,656,012 | BL7 | 27,359,303 | 0.1
Jolnt county ditches,. 78, 803 L 442 013 1.4
Interstate county ditehes.. ... 5,4741 0.1 44,459 0.1
Township ditches............ 102,098 | 2.4 564,463 | L8|

Act of Feb., 24, 1853... ... 960 (lg 860 1} |-

ActofMay1, 1862, .. . 2,805 | 8,768 1 (4 |

ActofMay 6, 1868........ 11,344 6.1 25,627 0.119.

Actof Apr. 18, 1874.......] 177,74 | 2.2 520,208 | L7|.
Individurl ownerghip........ 7,786 0.1 138, 875 0,51.
Notidentified........ S 102,905 1.3 206, 908 0.7

Act of 1881, ...ooveneins 100,990 L2 182926 [ 0.6,

Not reporting. ... Los) () 23,982 [R5 U SRR
Nonoperating enterprises......... 40,3421 0.5 27,718 | 0,1} 805,021
County ditehes, . ........ . ,3421 0.5 27,718 Q.11 805,021
Actof Apr.12, 1871....... 16,278 0.2 19, 407 0.1 146, 586

Act of June 12, 1911....... 24,007 0.3 8,82t {1 109,333

i Legs than one-tenth of 1 per cent.

Drainage works.—The total works completed by
drainage enterprises to December 31, 1919, comprised
24,984.0 miles of open ditches, 9,205.3 miles of tile
drains, and 9.6 miles of accessory levees; the addi-
tional lengths under construction were 13.4 miles of
open ditches, 8.3 miles of tile drains, and 4.0 miles of
levees. These figures do not include drains or levees
installed by individual farm owners supplemental to
the works of the enterprises, nor the works of flood-
protection or levee districts that had not undertaken
the construction of open ditches or tile drains. It is
possible that some duplication of open ditches is
included, by reason of reconstruction work being
reported as new work, though every effort was made
to avoid or eliminate such duplication.

There are four small pumping districts among the
operating drainage enterprises in this state. The
total acreage served by pumps, wholly or partly, is
1,755 acres; the total capacities of the pumps and
engines are 3,600 gallons per minute and 125 horse-
power, respectively.
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TABLE T.~LAND AND Caprtarn INVESTED IN OreramiNg ENTER-
PrisEs, (rassiriep BY Kinp or Dramnacre Wonxs: 1920,

LAND. CAPITAL.
To Dec. 31, 1919,
N Addi-
KIND OF WORKS. ]'ert tiomal
Acreage. | 1 Por |reguired
totnl. | Amount. chét tgﬁ;{g}'
total,
Allkinds. ...l 8,107,204 | 1€0.0 |:$30,680,145 | 100.0 | $31,475
Open ditches only 4,738,114 1 58,4 15,357,021 | 50.1 3,610
Open ditches and levees. .. . 7,078 0.1 25,080 | 0.1 25,000
Tile drains onky........ooveunnnn. 1,139, 856 1 14.19 5,093,113 | 10.5 4,588
Open ditches and tile dralns.. .. 2,219,770 | 27.4| 9,226,831 | 301 58,280
Open ditches, tile drains, and
Lk - 2,386 () 78,000 | 0.3 |.....eien

1 Less than one-tenth of 1 per cent.

The average depth of the main or outlet ditch
was reported for each enterprise. The maximum
depth of outlet reported for any enterprise in the
state and the maximum in each county are shown
in line 15 of County Table II. The maximum
length, width, and depth of outlet shown in that
table for any county may not refer to the same
enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches (open ditches only), which is a
very crude indication of the depth of soil drainage
that may be obtained in the enterprises as determined
by the depth of outlet provided for farm drains. The
mean depth was computed by giving each separate
depth a weight in proportion to the acreage it serves.
As most enterprises reported depths in whole numbers
only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet were
omitted because it seemed that they did not represent
so well the average depths of outlet provided for all
the farms in those districts, To include this group,
computed as 3 feet, would show the mean depth for
the state 3.8 instead of 3.9 feet.

TapLe 8.—LaAND 1N OrEraTING ENTERPRISES, CLASSIFIED BY
AveERaGE DEPTE 0F Brance Dircmes: 1920,

DEPTH OF BRANCH DITCHES, Acreage, }(;f{tféﬁt
All operating enterprises. . oovevnmeveearerennsunsennnn 8,107,204 100.0
312, 681 L2
792, 424 9.8
569, 745 7.0
2917 340 3.8
150,733 Lo
1,602 D)
9,535 0.1
5,948, 054 734

1 Less than one-tenth of 1 per cent.

Maintenance of works.—The act of June 19, 1919,
provides that county ditches constructed under that
and earlier acts are to be maintained by the county
commissioners of the respective counties. The cost
is to be assessed against the land in the same ratio as
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the cost for original construction. If there be pg
record of the original apportionment, however, g new
assessment of benefits shall be made the same as fop
constructing a new improvement, such assessment
being subject to appeal as for a new drain. Joint
county ditches are to be maintained by joint action of
the county commissioners concerned. ‘
The county drain law of 1871 authorized the elec-
tion of a township ditch supervisor by the electors
of each township, to keep the ditches in repair, and the
township ditch law of 1874 authorized the township
trustees to keep the ditches in repair. An act of April
2, 1906, required that the township ditch supervisor
divide the county and township ditches into sections
which he should allot to the various landowners,
corporate roads, railroads, townships, and counties
according to benefits. If any person or corporation
failed to keep his allotted section in good repair, the
supervisor was authorized to let contract for the
work and the cost would be placed upon the tax roll.
Provision also was made in the statutes for under-
taking repair of ditches by proceedings like those for
constructing new ditches, and the information ge-
cured in the canvass indicates that this method was
generally followed. ‘

TABLE 9.—LaND AND Carrrar INvesTeEn IN OPERATING ENTER-
PRrISES, Crassmriep BY METHOD oF MAmnTENANCE: 1920,

LAND, CAPITAL,
To Dec. 31, 1919,
METHOD OF MAINTENANCE, Por ﬁgféi
Acreage. G%Iil.t Pet; iequ.lred
cent | to com-
total. [| Amount. of Dlete,
total,
All operating enterprises......| 8,107,204 | 100.0 |\$30,650,145 | 100.0 | 391,475
By district forces. 012 0.4 85,509 | 0,3 9,908
By contract...... .1 1,000,208 | 245 7,780,408 | 25.4 810
By method not specifi . 28,950 0.4 73,215 0.2 .. .-
Bylandowners.. .......... . 23,216 0.3 122,245 0.4 1.. .
No maintenance provided........} 5,012,900 | 72.9 || 22,232,863 | 72.5]| 80,157
Not reported..........ccooeenne.. 121,864 15 385,815 L3 600

Date of organization.—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the. enterprises, which are the dates
when the ditches were established by the county com-
missioners or township trustees, since there may be a
period of a year or more between the decree of estab-
lishment and the beginning of actual construction, and
since the work of construction may occupy several
years in a large enterprise. It was not practicable,
however, for the census to secure data as to the time
of the beginning or the completion of the drainage
works. Under the date of organization are tabulated
the entire area, works, and capital of each enterprise,
even including extensions made after the original plan
of reclamation was completed.
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Dare ENTERPRISE WAS ORGANIZED: 1920,

LAND, AREA ASJESSED,

DATE OF ORGANIZATION. Per i Per
Acreage. | centof Acreage. |centof

total, tutal,
All operaling enterpriges.......... 8,107,204 100,04 23,464,812 10,6
BOfOre 1860 ceeenencenrarmvnrneerenn 9, 703 L1 90,003 | 0.4
1860 to 1869 OO I T 8.9 864, 87 3.7
}%3 ’t;g igzg .......... . H%«,Izgfé w4 2650l 14
89 o oeinen | 2,01908 2.4 008 21.3
1890 t0 1889 - ... - <] Lamuwz|  inal 5 710,986 | 243
1900 t0 1904, ... I T .00 2,956,124 128
1905 £01909. ... ... A o140 0.3 207158 147
1910 to 1914. .. - ol 493418 A.1 1 1,802,952 7.7
1915£01910. ... .0, L s 551 1,377,043 5.9
Nt reported....znreerernrronenrnnns 286 O | 17,47 0.1

i

TaBLe 11.—CaPiTar. INvEsTED 1IN OPERATING ENTERPRISES,
CrassFiED BY DATE ENTERPRISE WAR Orgawizep: 1920,

1 Less than one-tenth of 1 per cent.
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TapLe 12.—Drains axp Levees (Compreten axp Usper Cox-
sTHUCTION) 1IN OPERATING LNTERPRIBES, CrLAsstPIED BY DATE
Exrerrrise was Oreawizep: 1920,

i
BITCHES, ’E TILE. LEVEES,
DATE OF ORGANIZA-
TIUN, Per Per o Per
Miles. |centof|| Miles. |centofll Miles. |centof
totals total. E total,
; ! e -
All  draing  and ! !
1evees.. o.uo.en. 24,0074 | 100.0 | 9,213.6 ] 100.0 136! 100.0
Belore 1860............ W27 08 4.2 O [N
1950 to 1564, . 2,202.7 %8 46.5 0.5 eeen
1570 to 1578 . 4,750 19,1 316, 4 3.4 N
1550 to 1880 .. 4oTaese] 287 1,2859) 1.0 0.5 3.7
1860 to 148, . . 5,067, 0.3 2,058.0 DEB e eevanann saweruan
1900 to THM. . . 1,850, 2 7.6 1,413.5 15.8 4 6.5 7.8
1905 to 1900, , . 1,604, 1 7.6 1,850, 2 2.1 0 0.3 22
1910 to 1914., - 1,065 0 4.8 1,865 7 13.7 f 15 1.0
1915 to 1919, . . 736, 9 2.9 975 10,6 | 4.8 35.3
Not reported......... 248 0.1 9 0.1 ’.

1 Legs than orie-tenth of 1 per cent.

Crops.—The principal crops grown upon the drained

ormn land in drainage enterprises are corn, wheat, and hay.
Data were not secured to show the part of each enter-
ATE OF ORGANIZATS To Dee. 31,1010, |, prise planted to any crop, so the enterprises have
[ A ON. - . . .
lloal, been classified according to the principal crop, and
Amount. | cons comseto the total area of improved land is shown thus classi-
of total. fied in County Table II. No data were secured at
All operating enterprises........uveevsesn..| $30,680,145 100.0 $61,475 the general Census of z_xgncultlfr‘e _t‘o separate the crops
BOre 1800, v nneeeeeeereerarsrarann e L2l 0.5 grown upon land drained artificially from those pro-
1860 to 1869. - " a1 o1,218802 %1 IR i
1870 to 1879... Y 2 51 duced upon land drained naturally.
01839.... 6,624,473
1890 t0 1899. . ...... 5,600, 1
1000 to 1004..... . 2,041, 011
1905 to 1900....... . 4,158, 050
1910to 1914.......... 2,920, 876
1815t0 1919, cevtnas - 2,749,993
Not reported........ rereenerananaa. 27,015
County Tasie L—DRAINAGE ON FARMS: 1920
THE STATE. | Adama, Allemn, | Aghland. ta}l‘ysﬁh.. Atbeng, | Auglaize. | Belmont.
1 { Number of all farms in the state or county 256, 608 3,850 2,909 2,612 4,801 2,508 2,026 3,568
2 | Farmas reporting land having drainage, FTN 130,117 : 48 2,73 1,403 1,109 182 2,341 142
3 | Farmsreporting land peeding drainag, 85,326 212 1,887 934 1,027 185 1,734 349
4 | Farms in drainage and levee districts. 7,315 e 14 40 92 feuianrannes Wheeeannn .
LAND AND FARM AREA. ;
5 | Approximate land ares of the state or county 26,073,800 349,440 , 060,440 | 462,720 1 311,680 254, 339, 200
6 | Allland in farms....... ereramaneranannan 23,515,888 1f 321,802 241, 488 252,142 381,320 256,474 M0, 568 307,934
7 Tmproved land in farms.. . 18, 542, 3 204,375 | 205,577 | 190,956 | 252,635 | 187,900 | 2031461 285,708
8 Woodland in farms..... [ .. .- 4, 198,929 §3,042 31,357 36,579 68,7 42,792 30,837 37,345
] Other unimproved land In farms. ......cocoveiiiiinncenee 1,774,806 23,575 4,554 24, 59,435 26,276 [ 34,881
10 | Farm land reported as provided with drainage.........covvvenes /0TS, . 7,365,532 1,121 193,347 48,009 22,374 2, 240 162,208 1,617
11 | Farm land reported as needing drainage..... . .8 2,014,868 2,771 42,718 22,082 30, 348 4,031 42,672 4,135
12 Drainage only...cv.canceeas werearen L BCTOR .. 88, 557 | 605 17,333 13,338 7,361 1,281 13,% 1,397
13 Drainage and clearing...... treennmseeerannr e aaarans ve o BOTCS.. 1,128,332 ¢ 2,166 5y ,T44 22,987 3,35 29,419 , 738
\ Cham- (ler~ Colum- | Coshoo-
Brown. | Butler. | Carroll. paigtL, Clark. motit. Clinton. hiang, ten.
1 | Number of all farms in the county........ 3,800 2,534 1,990 2,481 2,487 3,803 2,411 3,588 2,951
2 | Farms reportt:iigg %ang hu\f(ilxilg d(xi:: nage zg 1, 178 2-3;/) 1, ‘ré% 1, 7;:1}3 }81;; 1, g{l)‘) %, %& ggi
3 { Farmsrepor and needing drainag 2 v 768 . 5 y
4 | Farms lnpdmingge and 16ved AIStrIets. cauee e e ivrrinir e eivaaeaan 14 18 foveenncinn 28 45 7% 26 18 11
LARD AND FARM AREA.
5 | Approximate land area of the county 283,280 | 247,680 | 200,440 | 200,450 207,600 | 963,040 | 341,760 57,120
6| Allland In farms. .. cceeeenivnrnnne 22,248 | 220,507 | 258,168 { 241,540 1 276,070 256,086 | 288, 847 337,542
7 Improved land in farms..... 216,656 | 171,631 { 221,010 | 204,277 | 230, 3101 231,742 | 213,157 259,15
8 Woodland inferms.............. 26, B2 g2, 444 24,349 19,083 4, 118 19,806 40,255 46,481
9 Other unimproved land in farms. 24, (30 25, 442 12,509 18,180 | 21,633 5,058 )y 31,
10 | Farm land reported as provided with drainage. .......ocoonennn. aeres..| 20,95 62,076 2,667 | 117,490 | 100,562 8,253 | 120,658 { 29,900 8,452
11 | Farm land reported as needing drainage........ 3 5,007 16,098 %, 803 20,894 18, 668 , 229 14, 668 22,504 9,37
12 Drainage only. .cvenrererrrcacanne. e 519 13,074 5, bt 6,537 v,Ti8 323 4,801 11,216 5,762
13 Drainage and clearing...c.coocnueeenns Ceanerranemaneneaas PR T 4,548 5,924 3,807 14,357 10, 890 1,806 9,71 11,288 3,024
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RAINAGE ON FARMS: 1920—Continued.
Craw- Cuya- o
Cragi- | Cu33- | Darke. | Defiance. Dels- | Erle. |Fain
1| Numb, are. fleld. | Fayette. | Frank
: Farmse;re of algm'ms in the county .. .. . - ‘
; gmx mgg;gmg }2}1’3 ﬁggé‘;g dga ximge... S el 2 315 3,875 | 5,486 2,52 2,02 .~
{:TRIN o . f ’
arms In drainage and levee istrict:%? ....... . 1;48? 1’51,38 g, ggg %I ggz 2; i %; ggg g’ ggz %'gg', i
------------------ veaswea ,
LAND AND FARM AREA ceenn 78 139 B4 | Vi Bl Vi ' ok
' 129 g
g ﬁﬁgfggﬂﬁ&ﬁd area of the county....... )
: T i s — 206,320 | 375,040 | 259
, 200 | 284
e 1 7e | 10 e6t 2008 | Peioa| lamE0 ) %0 204310
b 5 13, 928 sgg, ;gg 195,583 | 229,560 | 117,102 ggg’ 88% ggg’ 0| s
’ 2 s 5, 26! !
ﬂ E:ﬁﬁ }ggg ;gggxgg % prggmed o 3073 | 6,032 | 10,302 3 jggg gj ggi ﬁ; égi‘ 1%; s 2%’ %‘l‘g
12 Drainage onl as needing drainage | B , 0|
.......... 1 114,72 '
i e Irainag 9,508 3;1;323 aoﬁslg ]ggjggg R o | | o
- I 5 241 28,419 | 0.951 | 11345 1S3 w
: V877 | 23,388 | 8,770 | 10)598 gjggg ‘3'332
)
Fulton. | Gallia, | Geauga. | Greene. Gstge;n- Hta,mﬁ- Hon | g Harrl
. on. o
; Ilg’&urrﬁega of Mlj farms In the county.... - - —
1 regg;{g‘g}gg}}ggd“ggdg;?m: e 3 ) g 963 | 9,676 | 2,913| 3,07
..... tl
Farms in drainage and levee Qlstriotere, .10 T 1i7gg %g Z‘rﬁ v 8 ) Z% g, géi H ki
SRR i T I VT T
. ' 1 301
g A ﬁa%xdhix:la;e land area of the county................ acres 259, 200 1
--------------------------------------- o 2
8 %pmve%,%n? o o e aeres..) 200,200 2&;, gaﬂg %363' gm 205,600 | 331,520 | 260,480 | 342,4
q = mﬁé T — -mres...| 248,052 | 208, 630 ,818 | 247,750 | 308,043 | 183,778 1504 | sy | Boo
el i SRS RE | Be UE ue wE) BE) Bd B
. arms meveniverracesanssaen BCTES. . 7,6 ' ) it : i
10 | Farm land reported sa provided with draios Gl B B B I e B | 2
h Dr&ég%‘:ff"d e proviled with draia BB cerrrennreeranans scres..| 168,120 | 4,713 | 10,967 | 103,728 , oor | sz | v 22,47;
R AU e , ,
i T i : 9,008 | 10,708 27,854 | 11,256 wig| 5| | us 3
-------------------------------- X X 8 7 4 7 : ’748 54 423 4 , ,378
s | 47 ! 1726 797 | 1,604 , s i
reins, X : 19,131 | 6,50 5608 1,052| 3281 b 45
, ,814 | 32,831 4,417
Henry. High- Hock-
| lond, ing. | Folmes. | Huron. | Jackson, Teffer-
: g:l%ger of all farms in the county.. . — - =
:| st b I
. I 24
4 { Farmsin drainage and levee %listrilgt%!??: ORI %: gﬁ " é?g | igs , ot % ;gg ’ gg‘é i Sgg i &
Rt o0 I 14 I e 1 I s vig| i
£
] i SR O R U Y B
¢ ﬁﬂ?ﬁ%ﬁﬁ“ftﬁﬁfd area of the county......... -
s Impmveam;&.{" ................... ceerreesanaas acres..| 264,060 ( 351,360 263
i ST LI acres..| 253 ¥ ora | st
I BEAE R BE R B B4 A8 R o
unimproved land infarms. .. .. . 00 I Il :gres, oL Toz359 | 39,138 1§g, ggé 123, §32g L | ten o ﬁ%’ 832 ggz, il
. Aveetesctanernane e réS.. ; ' 7
lg f‘:lr'lxg i:ug reported as provided with drainage o e 22: - 19; o S;J %g g’ i t 4& gm ;’{, g%é
8 D,aga;glg‘g,‘ed 33 provided with drainego. ...............acres.. 191,095 | 53,118 | 5,774 ) B M B
Bl D only G wm wm B GR DR 4R o AR
i S codores.. 1240 3ULE Lew | 7on 7, 03| 20| i
1 7,591 | 6,58 | 2,504 | 10 igg 16’ o gr | 13407 12’ %gg
c
X 0,251 | 1,548 | 101a1 5,748
Law- Lick- L
L ronce. ing. ogant, | Lorsin. | Lucas, | Madi- | Mahon- | 300
: F;xrx;ber of all farms {n the county.. . - - —=
3| Farma ;gggggfigg}ggg ﬂgg'({?’g démmge ...................... 2,430 [ 4,138{ 2,825 | 3,42
ing drai :
1| Farmsin drainego and loves districte .. égg % 2,2;2 %; o0 g & % ;ﬁ ; Zgg W i
L : i s s 8 2 , 1,043 1,898 1,82
AND AND FARM AREA, =~ = = 8?-31 kL i
g ﬁﬁq;«:ﬁﬁﬂftﬂa&gd ares of the county....... .. - :
: Py s e e sores..| 283,520 | 498,160 | 288
haTTITTIIIII e acres, .| 14 5 08 | Shos0
g g%%dland TR 0 i TSRS acres..| 128, 31‘1) ggg’ é&l)l ah08 | s 100 %g, %g ot | SRED| At |
Y e —— Bores.. 123,2el | 336,004 | 221,877 | 309, 110 193,759 | 289,550 | 209, 05 243,373 | 240,5
10| Farm land reportod as orovidod with dretase. . e erBOTES, . 1, ﬁﬁé 34' 2565 i 34: T 16: Sgi Sk | £ 995 178,0%?,
| rermen S , , 552 18,154 34,126 0 21,937 35,427 21’ 293 43’400
7 Dmimég‘;‘,’l‘}“’d as providod with drainage. ... seeelBONGS.| 2,810 116,315 142,831 , Kt I I e
15|  Drainage sndelearig. 1010000 Camer) g ) es) W) WA R R WER B
..... wermenmsneravaavesssnensBCTES, . 12’250 : e 8 0 s 55 ’ ’
) 20,603 | 19,885 | 13,060 §; ggg }3 ﬁg pal 1 ,1;%2 % 3%
) 13,332 | 13,304 20,542
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Counry Tarrx L—DRAINAGE ON FARMS: 1920—Continued.

] NP - e — s
Mpigs. E Miami. | Monroe, gﬁ‘{nc{gf;. Morgan. | Morrow, Mg“:ﬁt“ Noble,
1 { Number of all farms in the county.......... ettt tv e e 2,%33 ] 3,260 4,062 4,460 4 2,378 2,570 3,688 2,578
2 | Farms reporting land having drainage........,.... 34 2,868 23 3,002 213 2,362 527 B4
3 | Farms reporting land needing drainage......... 426 , @25 79 1,276 350 1,808 803 182
4 | Farms in drainage and lovee distriets.........o.oevenneeroaar ., B i o P 94 1 87 ] 3
LAND AND FARM AREA. '
5 APproximatc land ares of the county,............ aernnenn vereaas acres.. 200,083 1 293,000 1 261,120 § 286,720 1 201,200 | 957,280 | 257,020 424,960 255, 360
6| Allland in forms........... R LY T T, van .oacres,. ) 247,877 1 276,716 ) 247,273 } 267,944 | 260,307 | 249,084 | 230,345 | 302,152 241,906
7 Inr'xproved Jand in farma.couunesrenscvneveiincvrircanrenan acres,.| 170,185 236,450 1 207,650 1 100,880 | 221,331 | 198,213 | 187,461 | 324,151 204,370
| i oo DU M| EE) B RR| dE| am) um
T8 n arevnennnnniocaren corees.oa8CRB.L| 25,1300 58 12,582 24,55 Ri B Rir N y
10 | Farm land reported as provided with drainage..................8¢re8.. 3,144 ! 193,128 | 155,860 367 | 119,30 2,733 | 106,770 8,520 1,152
11 | Farm land reported as needing drainage. ..coooo i oinnen... 40TES. . 5,523 38,076 15,307 3,877 25,437 b, 874 63, 4538 14,066 3,043
12 Drainage onlf ..... e neaareesteaane e eeaananan oan BOTES. . 2,449 17,985 6, 401 179 13, 446 2,782 1 94,708 5,015 1,042
13 Drainage and clearing...vewsevneo... eremeenaan peenas mrnsee BOEOE.. 3,074 ’ 21, 991 8, 606 3,088 1 11,77 3,082 25,150 9,051 2,001
', - &g - : i - -
Ottawa, | 1 fg‘éd Terry. ,ﬁ;y‘ Pike. | Portage.| Preble. | Putnam. m
1 { Number of all farms in the eounty.............. rereevererrvacnarinenn 2,010 2,414 2,355 2,151 1,940 3,408 3,005 8,232 3,125
2 | Farms reporting land having drainage... . 1,464 2,225 5§27 1,748 104 LEW | 2,666 3,14 2,008
3 | Farms reporting land needing drainage. . .. 5 1,217 3UB £33 163 1,742 1,462 2,081 1,338
4| Farms in drainage and leveo distrietS....coveeiiiiiiiininiiinan.s 74 21 32 53 9 126 649 249 25
LAND AXD FARM AREA. g
5] Approximate land area of the county.........cooeiiiiiianaann acres..| 172,800 1 204,020 | 255,360 1 313,600 | 273,920 | 333,440 206,240 | 308,480 321,920
6| Alllandin farms, . ............... cunene.en.BOTE8. .| 138,750 | 246,265 | 20K ATH | 308,407 | 900,343 1 20,0701 263,918 | 292,620 209,148
7 Improved land in farms cremeneleBCres. b J17,204 1 220,813 | 162,057 1 245,124 ) 123,165} 181,419 | 27,073 | 259,691 232,453
g X&%ﬂdlﬁlﬁi in Iarn':f_l. S { .. PO acres.. lé, ?,?'8 lg, Zgi gﬁ;, 917»1 lg, g(l)g ;2*, 12;3 %8, g?ﬁ 2%5',331 28, llé 46, 066
er unimproved land in farms. .. ) , 6 132 H, 36 3,45 i, 32 17,268 4,51 ,
10 | Farm land reported as provided with drainage.................. aeres. .| 77,1111 184,356 18,508 1 179,660 2,775 83,6 | 162,170 | 233,253 90, 489
11 | Farm land reported as needing drainage 16,915 35, 348 8,211 19, 6%0 6,749 39,856 30,863 46,807 24,108
12 Dra}naga L 7,988 18, 837 4,901 9,884 3,245 14, 821 14,045 2,437 0, 800
13 Drainage and clearing 8,927 16, 561 3,308 0,796 3,504 25,035 14,418 24, 260 14,308
i | [ ¥
| Ban- ” . L Trum- Tus-
Ross. | dusky. Beioto, | Beneca. | Shelby. | Stark. | Bumnmit. A bull, CArRWES,
1 | Number of all farms in the county...... e nm e iiereta e 2,949 2,713 2,762 3,113 2,624 4,628 2,529 3,264
2 | Farms reporting land having drainage_.. . 855 2,270 180 2,218 4 3 2,164 1,156 1,220 00
3 | Farms reporting land nesding drainage.. . 8621 1,428 330 1,357 1,432 1,831 1,126 1,188 R59
4 | Farms in drainage and levee districts......ccoeneeeiiiiiiiiiiiniiii . 14 ] 4 9 222 68 161 1 28 29
LAKD AXD FARM AREA. !
5 | Approximate land area of the county, ... c..o.oeeea ool PR acres, .| 427,520 | 264,320 1 308,720 | 352,000 | 264,320 362,240 | 261,120 | 405,120 355,200
b | Mlmaln rms e AL e o g
7 mproved land in farms s G '
8 Wondland i farms. o210 20, &2 24,983 | 33,4651 ALTIR | GLTIB | 41442
9 Other unimproved 1and In faIMS. ..vve i ireee i rneens 14,250 1 10,4275 31,1401 23,6361 60,85 23,313
10 | Farm land reported as provided with drainage. ......ccnvnnonn. cres..| 57,90 £ 172,283 55,0861 26,54 27,502 15,533
11 | Farm land regorted 8s needing drainage....... s . ‘ 42,132 32,339 34,165 20, 858 23:569 37&587‘ 14i648
12 Drainage only..ococvvvenannnaee. o . i b, 078 a1 15,044 | 16,192 9,726 16,366 8,531
13 Drainage and clearing ............ aranee st ... 00Tes. . 19,121 14,666 13,843 21,321 6,117
N Van . Wash- Wil Wyan-
Union, | vyrgm, | Vimton. | Wamen. | ;o bo | Wayne. | e | Wood, b
1 | Number of al} farms in the ecounty....... Feetsanrarenater e sanan 2,736 2,879 1,598 2,584 4,204 3,844 2,810 4,164 2,264
2 | Tarms reporting land having draiynaga... : 1 Za0! 2wae 144 948 1340 2,502 26000 2,361 2088
3 | Farms reporting land needing drainage.. .- 1,448 1,800 181 403 209 1,703 1,059 1,363 1,421
4 | Farms in drainage and levee distriets....o.onvvevriav.n eeaameeanas 150 11 1 15 1 126 2 242 95
LAND AND FARM AREA,
pproximate land area of the county....occovinvvnna i nnaas acres. .| 265,440 | 250,840 | 263,680 { 204,320 | 403,200 | 356,480 | 263,040 | 391,680 259, R40
g ﬁﬁ’i;ndl N e acres. | 2637830 { 252,450 | 1030108 | 950/348 | 468,064 | 333,540 | 257,685 | 360,82 | 245,207
7 Tmproved land in farms .. e eeeeiimmiivns e acres..) 27,0161 24,1921 118%7 199,255 | 242,070 | 268,129 1 207,475 316,079 211,971
I R sl W M) R EE) OE) wm mel U
9 Other unimproved land in farms... ... BICC N , 97 3, , ) . 65 , " 206 ¥ ‘
land reported as provided with drainage .................. acres..) 176,124 ¢ 206,702 2,823 4, 361 1,708 75237 144,642 1 166,778 159,760
10| Farm and Yoporied a8 heoding drainage A arTis | TamasTi 2eis | wsa | 2701 38,6200 42420 073 y
12 Drainage only.......... 26,382 | 15,774 Los | 2406 L119] 185611 1euip] 72081 12, 41%
13 Drainage and CIoATME - vevrieacritenacaiasaeenoneines S oRnzas | anEs3 981 3,748 L,672{ 20,088 | 25501 | 13,742 | 20,648
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: Ash- Cham- | Cray.
S":l[“fTFE. Allen. | Ashland.| (280 | Auglaise.| pojon” | Clark. | Clinton. i
LAND AREA. )
1 | Approximate land area of the state or county. ...acres..| 26,073,600 || 259,840 | 269,440 462,720 | 254,080 | 269,440 | 260,480 | 263,040 281,760
2 | Allland in operating drainage enterprises 3 8,107,204 | 225,015 9,189 18,062 { 240,934 | 156,191 145, 097
3 e A acres..| 6707328 || 175,350 | 7,867 | 9,081 |1 100 | 145,404 128,785
4 o :ger cel:lt of tau im m:ried land INTarms « . ooovveirecrnmanmseens . 9563%.9 % 3rS§3§ g-ﬁ i N geg o s 10%; g
5 mber and cut-over lan 5 ] ; s 5
6 Other unimproved land. . dzosz| 1383|1088 6,612] 6,90 2,014 10,801
7 | Swampy or subject to overfiow, in enterprises . ..e.uvveaeennes acres..| 247,273 || 24,724 1,192 1,442 27,788 2, 555 205
8 Suﬁer&y o loss]ot craps from défective gainage acres..| 141,481 7,857 1,102 "304 | 28,634 2,363 186
9 | Assessed acreage...covevenan-n e 23,464,812 || 468, 080 13,190 18,962 | 515,318 | 210, 9(553 152, 998
10 Excess over all land in operating enterprises.......... .....8cres..| 15,357,608 || 243,965 4,001 }..oooneaens 274,384 54, 762 7, 901
Open ditches: DRAINAGE WORXS.
1 Completed............... vesanen renbnacenreeeraaranaan o...miles..| 24,0840
12 Additional under construction. .. ..... ...miles. . 13.4
13 Maximum completed in any enterprise. ...miles. . 4.1
14 Maximum width at bottom of ditch 2........ trsanmereraenens feet.. 125
15 Maximum of average depths of outlet ditches 2. ... ...oonnaes feet. . 18.0
18 Mean depth of branch ditches®...... Creieninneaan [T feet.. 3.9
ile drains:
17 Completed...c.uovienrereiriunnnn pereermcnnan [ wiles..|  9,205.3
18 Additional under construction........ 8.3
18 Maximum completed in any enterprise. . 50.0
20 Meximum sizeof tile 2............ . rveveanrraaren inches..
Accessory Jevees and dikes:
21 ompleted.. ...veanereninnnn.. feiesasaeesrerranernncrariae miles.. 9.8
22 Additional under construction.....vevviniieinnnnnn. eensoo.miles. . 4.0
Pumping plants:
23 fnggm capaeity.......... J O horsepower. . 125
24 Pump capaeity....avnv.. gallons per minute. . 3,600
25 Area gerved DY pumps. .u..caeveene. [P eaanmeanas BCres. . 1,785 ;
28 | Area drained by open ditches onky #....coiveciviiriiniuneneneas acres..| 4,788,114 || 132,171 8,280 18,779 | 92,087 706004 48,380
27 Length of these ditches.............. ..miles..| 19,824.4 3548 48,2 48.2 2311 6, 1 22,6
28 -verage length per acre.......... vrvraariean ..feet.. 22,2 14.2 30,7 13.6 13.1 7.2 4.3
29 | Area having open ditches and levees 2 8CTES. .
30 Lepgth of these ditches. ... miles. ,
31 Averago length per acre. Teet. .
32 Length of the sccessory leve les. .

" 33 | Area drained by tile only 2 -.neres..p 1,139,856 13,082 209 57 26,825 26,911 4,404 5,871 46,369
34 Tength of these tlle... miles..| '5,24.7 b5.9 1.2 04| “2057 .8 93,9 14.4] ok
35 Averagelength per ] 4.4 26,6 30.3 37.1 40.5 4.2 28.7 13.0 20.7
86 | Area drained by open ditchesand tile 2. ... .vnioeiiniinenan acres..| 2,219,770 79,752 700 126 | 121,122 59,276 7,241 14,169 50,339
37 Tength of thess drains. . ... N Comiles..| “'g,083.4 (| 2714 11 1.0( 340.1| 1hns 15,9 98,5 ‘a4
38 versge iength per acre........ rrreamunaenas [ PPPU feet.. 2.2 18.0 8.3 41.9 152 1.7 33.5 10.8 31,
3% | Area having open ditehes, tile drains, and levees*.............. Acres. . 2,386 dresemaban
40 Length of these draing . .mjles. . 67.4
41 Average length p . .. Jeet.. 149.2
42 Length of the BeCESIOTY 16VeeS..v.ereverersnrsannnnnes .oo.miles. . 6.8

DEVELOPMENT OF LAND.
43 | Improved land in operating enterprises, 1920, .....ooooveeenans acres.. 6,707,328 || 175,350 7,867 9,081 {1204,399 | 145,464 | 13,940 | 20,040 | 123,753
44 | Tmproved Jand prior to dralnage............ ..acres..| 3,955,922 70, 648 4,653 8,121 | 159,105 | 110,542 | 10,360 | 18,320 | 50,488
45 Increase since drainage., ... eenuan... --8cTes..| 2,752,108 1 104,702 3,214 960 42, 294 34,922 3,589 1,711 73,265
1 Per cent of Increase.............. i reetiaians o bo.¢)l 1482 hL1| 1.8 W86 BLE hie 9.3 1851
47 Per cent increase is of all improved land in farms, 1920 ........ 14.8 50.8 L7 0.4 20.8 15,8 1.8 0.7 36.3
48 | Timber and cut-over 1and, 1020, . .eevvuvecceneriinereenono.. . 800e8..] 056,804 || 85,833 264 | 8,269 | 32,595 8,113 207 leevennanat 10,543
49 | Timber and cut-over land prior to drainage. cewes.-BOTES..| 3,078,180 | 133,833 1,504 3,319 69, 581 13,381 1,920 695 [ 17,850
50 Decrease since drainsge...... meemseanene -aeres..| 2,122,286 98,100 1,330 50 36,986 5,268 1,632 695 7,816
81 PEI CBILL Of JOCTEABE. -+ avsanm s nassmeesvemnemaansresnsn 83.9 3.2 3.4 1.5 b3.2 %9, 846 100.0 4,0
52 | Other unimproved land, 1920. .......... e an e e ———aan ncres..| 442,082 || 13,832 1,068] . 6,612{ 6,940 2,614 5,260 |.......... 10,801
53 | Other unimproved land prior to drainage. .... ..acres..| 1,072,804 || 20,434 2,042 7,522 | 12,248 | 32,208 7,218 1,016 | 76,750
54 Degrease since drainage............covaes ~aeres. . 629, 822 6, 602 1,884 910 5,308 29, 654 1,957 1,018 85,949
55 Per cent of GBEreass. .. ..o oo.wvemanmnsrnsinn e RO, 587 b3 B0 12.1 3.3 b1.9 b1 - 1bo.o| 859
56 | Swampy or subiect to overflow, 1020............ 247,273 24,724 1,102 1,442 | 27,753 2,568 TR R 8095
57| Bwampy or subject to overflow prior to drainage acres..| 3,126,885 || 158,060 4,463 | 16,610 | 105,070 | 54,253 2,663 9,862 { 81,634
58 Decrease since drainage. .. acres..| 2,879,612 || 134,236 3,271 15,168 77,317 51,698 1,879 9,862 80,739
59 Per cent of AECrease. .. .....vemmeereon s x b2.1 8.4 133 03| fa6 b5.3 foe| 1b0.0| " bs9
CAPITAL INVESTED AND COST PER ACRE.

60 To‘mils capitalinvested in and required for completion of operatin, elrlxter- -

Prises......... sremaaeaemseeaeaa e ea-so-Q0lATS. L 30,771,620 || 600,915 58,700 71,089 538,002 | 183,225 89,251 | 632,076
6l Capital invested in these enterprises to Dec. 31, 191 .dollars. .| 30,680,145 || 581,915 | 58,700 | 71,089 521,801 | 183,225 | 130,251 | 632,078
62 Additionsl capital required to complete these enterprises.doliars. . 01,475 18, 000 11,701
83 Average cost per acre when completed........... ....dolars. . 5.80 b 67 341
84 | Enterprises constructing open ditches o%lg. eervananmaenaonaodollars. | 15,360,631 || 214,464
65 Average cost per acre when completed. ........... PRI dollars. . 304 1.62
66 | Enterprises congtrueting open ditehes and levees. ............
a7 Average cost per acre when completed......o.ooveveeaiu
68 | Enterprises congtructing tile drains only., .. . 273,706
€ Average cost per aers When completed. v re - qoeesnnann.s dollars. . . . 96 1b, 21
70 { Enterprises construeting open ditches and tile drains.........dollars..] 9,285,211 || 308,388 1,487 5,147 | 525,870
7 Average cost per acre when completed...,...o.ooooeeil., dotars, . 4,18 487 b 12 b. 85 4 34
72 | Enterprises constructing open ditches, tile drains, and levees..doliars. . 78,000 |looveniniliniann. [ P .
73 Average cost per acre when completed..... .c...ooeia.s. dollars. . 82,60 J|oveiennnlnionna, [ P PO

CROPE.
TImproved land in enterprises rapgrtin§»-—

74 Corn as principal erop on drained land.........oovoeiial,
75 ‘Wheat as rincl{)al crop on drained Jand............
76 Hay as principal crop on drained Iand.....,......
77 Vegetables as principal crop on drained lang. ...
8 Oals as principal crop on drained land......,.....
79 Qther crops as principal ones on drained land.....
80 Not reporting principal crop on drained land...... 3,359 o

1 Offica estimate; the figures reported exceed the improved acres,

2 When works under construction have been completed.

* The figures reported have been reduced by the same acreage as the improved land, 1920,

goin all farms in the county as determined by the census of agriculture.
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Counry TasLe XI.-~OPERATING DRAINAGE ENTERPRISES: 1620—Continued.

| Cuga ‘ i | pocore, | 1
L $0% | parke. | Defiance, Dl | pre | P8I | pacerie (Frankim. | Fulton,

hoga. ware, | ‘
LAND ARYEA. :
1 { Approximate land area of the cOUntY,..eeeeieueennnn ... ceseeen BCTRR..) 296,320 | 375,040 | 259,200 | 284,800 | 163,840 | 816,800 | 264,320 | 330,880 | 259,200
2 | Allland in operating drainage enterprises. ....vo..eeeenrnnenns.. . ACTCR. . 8,510 | 346,125 | 250,287 | 972,530 | 102,251 5,665 | 96,478 1 83,045 257,047
3 Tmproved land. ..., reniene i 6,284 |1314,643 [1104.430 |1 997,863 | 40,604 5,405 | 89,105 | 35,121 |1 208.640
4 _ Percent of all 1m§)mved land in farms. . 5.5 05,2 9, 4 9,3 85,2 2.0 37.9 %5 94, 1
& Timber and cut-over land rerer . 80re8. . 496 | 31,482 4T,a01 | 40,50 644 250 | 7,288 | 1,320 | 47,504
8 Othier unimproved land.... reeoreneans acres..| 1,780 L......... JE38 | 40881 LB leeveeeenenfornainnans 8, 505 813
7 | Bwampy or subject to overflow, in enterprises 5 0 49" 5 ) 51
8 | Suteroe 10 of craps from ddctive drain B vIRl B S MO0 LEDL SR B
ssegsed 80TEAB. .. ..., .\ue.s., eteeeneaenen 12,234 | Bazm68 | 843,361 424,000 | 140,381 1 5,655 | 96,478 | 45,051 1,513,486
10 Excess over all land T operating enterprises, 715 | 496,743 | W3004 | 1595600 | T80 |....] S eereneni 12,006 |1, 256,439
Open ditehes: DRAINAGE WORKS,
1 Completed...... [ bersreacnrnnerrroacn ~miles,. 5. " 2
1% i&(dditionul unde{ ctggsil;mction ...... o .rixilg.. 5%? ,,,_5:_}4'0 ‘!,07‘1.2. 9.8 .2 u7 &8‘? BZlg %’ﬂm.l
! aximuin comploted in sy aaieorse i : T R T R R UTPU PR rramaees IR : .
14 Maxinmmmm width at bottom of diteh 8., ... .. .. fept.. ulg 1”'&,3 gié “’1‘3 n'zg Bég 9'3 Eﬂg 20.?%
15 Maximum of average depths of outlet ditehes 3. PP 11t 4.5 10.0 T4 6.0 12.0 9.0 R.G &5 86
16 Mean depth of branch ditehes 2., . .veuennorsonnovorrrnens deet. . 3.0 46 3.3 20 3.3 60 3.0 40
Tile élminls:t . ’ " T
17 ompleted.......ooo.oooialil, erreieeeaaeae RN [SEPI . )} 59,5 717
xg ﬁdd ig‘omal undezi %ggsitruction......is . i M5 104.5 3'%)'{3 3.6 L4 e &o. - .24?6
1 aX umcompe 1)Anventur r c . o 5 LRRd LEE TR TR h essrvsccrviorererasnnfonn . Rt el il
20 Maximum size of tile 2., , S ceee p .................... eennidnches. | oo oLl 5'22 mﬁ 6&8 18 15 2.48 "
Accessory levees and dikes: o
21 Completed........... Caiesanareseccrecaanas rereirasrrceeaanan miles..| ..., P SO RO SR SO [ FOR PO,
22 Additional under construction........ v ——— miles., | o T JUSOURINNE ADRRENRRENY SRS MNRIINEN: RSS! SNt
Pumlglnﬁlplmts: RS KON N ceraenfrenn verdernsiniendureniens
23 ngine capacity....ovvennen,on ceeene creene Cermeen ..uhorsepower.. | Lo e IR PSP SRR SO, R
2% Pump capacity......... . «.-gallons per minute, ., 10007 LT BRRUDCRI N PR .
2 Areaserved by pumps..........oociiiiiiinn... preeeeas BT L SO IR rrennen
26 | Area drained by open ditches only ..., eurviiennnneorennnanen. . Bcres. . 8,219 | 113,654 | 245,135 62,131 88,487 4,560 8,615 21,284 194,713
w Length of these ditches....,....... . .miles.. 53.8 33K.6 l;l{ﬂ 7 137.3 245, é) 14,7 iﬂ.ﬁ 34 3 1:2"1& 1
28 verage 1ength DEr acre....coverseveennrnnruninnnenns R foet. . 34.6 15.7 19,5 1.7 15,0 17.0 12,8 15.9 3.8
29 | Area having open ditches and levees [
30 Length of these ditches..... cenvenene
31 Average length per acre. wearreran
12 Length of the 2CCesSOry JOVORR. ..vunvreneeenruevusenenannna dniles,, | L0000 70T . P O A frenssecas
33 { Area drained by tileonly 2........ 56, 860 ¥ X 5,481 9,804 7,863
3 Length of these tle ... %ra | el s | Mhal s 2| 19
35 verage length per acre. .. 25.7 N 6. ¥

36 | Area drained by open ditches and tile®..............
37 Length of these dral

39 | Ares having open difches, tile draing, and levees .. ......c.......

40 Length of these drains...,. errersmensarieene
41 Average length per acre..... .
42 Length of the accessory 1evees. comeeen.. PR o1 S O N S .

DEVELOPMENT OF LAND.

43 | Tmproved land in operating enterprises, 1920 6,284 1 1314,643 (1194, 430 | 2 227, 99,804 8,400 | 80,105 25,121 |1 208,
44 { Tmproved land prior to drainage............ 4,170 | 5221,459 | B 6K, 5140, 154 %0, 939 2,901 . 19,968 | & 118,380
45 Increase since drainage..... .- 2,114 93,184 | 126,028 87,71 18,8685 2,504 B, 153
48 Per cent of increase. . ....... el - 4 Tk 2.1 18 b2, 2.3 %6.3 ‘8.1 5.8 %62
47 Per cent increass is of all improved land in farms, 1920 ......... . 1.9 28.2 64.4 38,2 .1 0.9 2.8 1.9 2
48 | Timber and cut-over Jand, 1820......c.cvverrvivrnreninn vevravanes arres.. 466 31,482 47,301 40, 5657 644 250 7,283 1,32 47,504
49 | Timber and cut-over land prior to drainage . LA 960 | 124,606 | 157,437 | 119,930 7,587 675 | 11,801 4,081 | 124,336
50 Decrease since drainage. . ... Ceereneene 473 | 93,184 110,136 | 70,342 6,453 425 4, 518 3,382 76,7
51 Ter cent of derease. - o 8.8 a7 %0.0 86.2 5| e0| b3 .5
52 | Other unimproved land, 1020, .. 4,068 LA teeueans O PO . 6, 505 813
53 | Other unimproved land prior to 12,437 13,715 2,079 2,178 8,416 14,331
54 Decreage since drainage. .. 8, 364 11,412 2,070 2,175 1,821 13,518
55 Per cont of decrease. . 67.3 8.9 100.0 104, 0 21.6 4,
56 | Bwampy or subject to overflow, 1920 ..80res.. 2, 593 1,696 1, .oi .ans 1,777 512 3,181
gg Swa%lpy or sulio ect dtmrerﬂow prior to drains 8Cres. 138 o gl, 20 %,ggg g,g‘w 82,:3% 2, 3‘3’2 2;"%36
ecrease since dralnage 5, 3, 377 5, 629 | 543 3 2, 54 .
59 Per cent of decreaie 96,1 96.0 04,3 03,7 6,8 HEAT 8. 1 79.6 ¢ by, 3
CAPITAL INVESTED AND COST PER ACRE.

60 | Total capital invested in and required for completion of operating enter- ) )

PLISES, 0servernnensnennssnn eeriersenanenriinns veerneaeenen .o.dollars,.i 64,872 2,000,005 | 651,468 | 617,685 | 200,100 | 00,764 | 274,601 | 120,962 11,012,672
81 Capital invested in these enterprises to Dee. 31, 1919, dollars..| 53,872 12,000,005 | 651,465 | 616,435 | 230,100 93,364 | 274,001 | 120,582 11,012,072
62 A(ﬁliti{mal capital required to complete these enterprises. . .dollars..! 15,000 {.,..oiernelenienennss 1,440 . . FICT R .
83 Average cost per acre when completed......coevvieonn. dollars.. 7.61 5.7 2.60 L 27 3.68 .94
64 | Enterprises constructing open ditches only...v.ooiiviiiiiiain, dollars..] 50,872 | 551,942 | 437,300 | 100,887 61,608 1 570,044
65 Averaga cost per acre when completed....... dollars.. 6.19 4.86 .86 L62 5 5
66 | Enterprises constructing open ditehes and lavees. dollars. f.o.ooiiiiieninnan o e N vvarreany
67 Average cost per acre when completed. ...... ..dollars. . vesasrenzelivnnsaaas [ T . S P e
(8 | Enterprises constructing tile drains only... ..dollars. . 450,495 19,457 1 187,708 21,283 2,281 | 167,405 44,900 | 102,030
69 Average cost per ncre when gompleied -dollars. ... 92 2,38 3 & 2,08 2,45 4. 12.63
70 | Enterprises construeting open ditehes and tile draf ..Gollars, . 09, 858 14,204 | 334,508
71 Average cost per acre when completod.,...eeeoss --dollurs. . 3. 44 6.04 6,18
72 | Enterprises constructing open ditches, tile drains, and levees. . .dollars. J..v. oot c e e en e omerernes
73 Average cost per acre when completed....oveverrerrininaas dolarg. | v e e

GROPS.
Improved land in'enterprises reportinf;—- .

74 Corn as prineipal crop on drained land......... ceeeensane] 314,643 | 184,430 | 227,865
75 Wheat as .rinci*m.l crop on drained land FOOTR
76 Hay s 111r cipal crop on drained land,...... .-
v Vegetables as principal crop on drained land.
78 Oatg as principal crop on draimed land,......
79 Other crops as principal ones on drained land

80 Not reporting principsl crop on drained land. ..

! Office estimate; the figures reported exceed the impraved acroage in 2ll farms in the county a5 determined by the census of agriculture,
* Whon works uader construction havs been complasted. 4 Additional area reported under “‘open ditches only.”’

? Area reported under “open ditches and tile.” ¥ The figures reported have been reduced by the same acreage ss the improved land, 1920,
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Groene, | Hancock,| Hardin, | Henry. | Huren. | Licking. | Logan. | Lorain, | Lucas,
LAND AREA. ;
1 | Approximate land area of the county............ ereremenes ......acres..| 265,600 | 342,400 | 802,720 | 264,960 | 316,160 | 428,160 [ 288,640 | '318,080 | 218,88
i i i erer e n——————— .. o5 | 341,627 | 200,610 | 262,707 | 92,411 | 19,305 | 175,061 | 113,761 | 205
R S ORN AR BE R R WS a
4 Ter cent of all improved 1and in farms. .. ... . cooovrveresnenns 20.4 99. 1 09.9 99,1 410 5.0 T1.6 30.6 08,2
5 Timber and cut-over land......cceunes... .acres..| 2,232| 35,010 36,030} 42,116 230 1,050 2,830 1 14,431 61,78
6 Other unimproved 104, .vueveeereeninecncereeeans mvnnaas acres.. 793 | 85,503 | 17,528 |..even.nnn 997 1,268 264 [ 35,317 | 18,8y
7 | 8wampy or subject to overflow,in enterprises.............ceeeuns acres.. 832 | 26,900 5,311 32 316 2,162 1,246 4,281 ) 13,817
Buffering a loss of crops from defective drainage. . .BCTeS. . 712 13 241 il 2,162 1,175 133 | 13,86
3 | Asseaset actange, —rops rom QCluotV dTAINAKD. - oorere e BOTES g7,423 [2,000,025 | 891,200 |1, 063,587 | 02,471 | 23,800 | 208,271 | 160,827 | sa0'ans
10 Excess over all land in operating enterprises........ . ...... acres..| 51,140 |1,718,308 | 591,680 {1,700, 880 60 4,504 | 93,210 | 47,006 | 384,1]
o aitch DRAINAGE WORKS.
11 perclonll c‘ecé:a __________ e treernenn 9689.1 537.9 | 2,100.1 240.3 17.2 303.8 731.0 560.1
12 Additional under construction. .. wemeneon|evemeszann 1.0 |oeeenacnns 0.5 fereneeiin]ennenan,
13 Maximuom completed in any enterpris . : 3 A 2 10.8 411 30,0
14 Maximum width at bottom of diteh?, ... ] 2 0 0 20 20 40
15 Maximum of average dePths of antlet ditches?. . 15.0 6.0 10.0
18 il L;Ileﬂ;ldapth of branch ditehes2. ....o.oiivvininnnn... .1 3.1 5.3
ile drains:
17 Completod. . .vocueeneeeeti e e s .miles.. 470.8 22.0 68.7 g
18 Additional under construction. ...... .miles.. 0.7 [svaenn. LT v v
19 Maximum completed in any enterprise .miles.. 7.0 2.6 80.0
20 Maximum size of tile .. .. .. ....... inches.. 30 24
Aceessory levees and dikes: X
21 ComFIeted .................... reeeresearaseacesiianns PO miles..|..... VIR FUUPRRRRI PN RPN SPSu R 0.8 l.cenaeas 6.8
22 Additional under constroction. . ... oicciiieiiiiiiiiiaiana. miles... _._.... Ciereeees
Pumping plants:
2 ngine capacity .. ... g horsepower.. 100
24 Pump eapacity..... waraeae .gallons per minute.. 3,10
25 Area served DY DUIIDS . e veice oo ncaciamereevaaconnnn FUSRPDRPIN . ¢ .- 7% DU IS S . . 1,500
26 | Area drained by open ditchesonly 2............. ceveerannan ceaenn acres..| 923,121 | 195,310 | 101,531 | 260,187 40,595 | 7,702 72,675 | 108,909 | 200,823 Q
a7 Length of theso ditches. .. miles..| Cba.1| 5615 | 4265 | 2,004.7| 159 1.7 ‘oho.s| tae| sbas
28 Average length per acre........ wemarmcneane herereancnnn ...-feet.. 15.8 15.3 9.0 42.1 20,3 8.0 16.7 34.1 14,8
28 | Area having open ditches and levees 2, (.. .viueiinrearrcnnnooneess acres.. cevarvenns
30 -Length of these ditches.......... . .miles..
31 Average Jength Per ATl . .iiiiieierarcarecar cea e ranaraee feet.
32 Length of the acCessory 16vees.. . cvuceceecoiaeaecvinen eneesoomiles. g,
33 | Area drained h%r tileonly 2., oooaoon
34 Length of these tile.........
35 Average length per acre

36 | Area drained b% open ditches and tilez,,
37 Length of these drains . .

38 Average length per a

39 | Area having open ditches, tile drains, and levees 2.

40 Length of these Arains .. vivveoiceecicnocanas

41 Average length per acre..... .

42 Length of the accessory 1ovess. .o vererevccecrrscrarenscanae

DEVELOFMENT OF LAND,
43 | Ymproved land in operating enterprises, 1920

43,660 | * 270,205 ( 1245,442 |1220,591 90, 576 16,987 | 172,258 64,001 [ 1124,044

44 | Improved land prior to drainage. .. ......... ..ecres..| 42,5771 426,167 |4167,410 | 492,153 | 67,507 0,198 | 67,331 | 28,483 | ¢51,9%3
45 Increass since drainage...... vens esven BOIOS.. 1,083 | 244,048 78,023 | 128,438 22,978 7,789 1 104,927 35,518 72,851
46 Per cent of increase. ., . ocevivacivuan. 2.5 933.0 46.6 139.4 34.0 84.7 155.8 124.7 139.7
47 Per cent increase is of all improved land in farms, 1920, 0.5 89.5 31.7 51.7 10.4 2.3 47.3 17.0 57,2
48 | Timber and cut-over land, 1920;, .. uceeemnenmmrecerrinreinannnns acres. . 2,232 { 35,919 36,030 | 42,116 830 1,050 2,530 | 14,443 | 61,778
49 | Timber and cut-over land prior to drainage. ..8cres., 2,881 { 276,776 | 102,937 { 160,500 9, 835 4,804 | 107,155 20,100 | 192,902
50 Decrease sineo draingge. ... coueeee. . ..8eres,. 640 | 240,857 66,208 | 127,483 8,996 3,754 | 104,616 11,657 61,128
5t Per cent of decrease. .. ORI 2.5 87.0 644 b5.2 91.5 78.1 b7.8 w1 4.7
52 } Other unimproved land, 1520 sremrnann ..8CTeS.. 793 1 35,503 [ 17,529 f.......... 097 1,268 264 | 35,817 | 18,8
53 { Otber unimproved land prior to drainage . ..Beres.. 1,227 | 38,004 [ 29,254 855 14,979 5,303 576 50,178 { 80,348
54 Decrease since drainage........ ..BCres.. 434 3,101 11,725 935 13, 982 4,035 411 23,861 | 11,525
55 Per cent of decrease. . ..ovomveneniiicenenonnn v inaaaas 35.4 8.2 40.1 100.0 93.3 76.1 54.1 40.8 38.0
56 | Swampy or subject to overflow, 1920, ... ceiinninieainin.n +..8Cres. 832 | 26,900 5,311 32 316 2,162 1,248 4,981 | 13,877
57 | Swampy or subject to overflow prior to drainage ..ACres.. 3,286 | 289,937 1 103,230 44,000 36, 469 9,712 85,730 | 118,217 | 46,240
58 Decrease since drainage. ... ccocoo..ee .-acres..; 2,454 | 263,031 | 97,028 | 43,968 | 36,153 7,550 { 34,403 | 108,936 | 32,372
& Por cent of decrease b7 907 | Tbae| Thaw| They| hr7| Thes|  bea| 0.0
CAPITAL INVESTED AND COST PER ACRE.
60 | Total capitalinvested in and required for completion of opemtiné: e]xfter- 5 ’ _—
DTISES. e s s anrcvenescnaennes veomnavanoeen rnoseeaes .v... dollars, .| 114,190 {1,527,173 |1,128,506 (1,709,950 | 335,825 75,740 | 874,267 | 456,370 | 565,
61 Capitslinvestedin theso enterprises to Dec. 31, 1014, 222777 dollars]| 114,100 [1,527,173 |1,128,500 (1,799,149 | 335,825 | 75,740 | 873,048 | 456,376 | 565861
62 Additionalcapitalrequired to complete theseenterprises.....dollars. | ...\ oo feeeesnaaloton RS [T VSO R 1,219
63 Average cost per acre when completed...... PP, voeoodollars.. 2,45 3.77 6.85 3.63 3,02 4,99
64 | Enterprisesconstructing open ditches only. . .--..dollars..] 51,008 1,736,764 270,219
65 Averago cost per sere when compileted. . «»sodollars 5,25 6. 68 5.7
66 | Enterprises constructing open ditches and le «..dollar: 3,195
67 Average cost per acre when completed ««a.dollars .08
68 | Enterprises ¢onstructing tile draing only., dollar 985 785
49 Average cost per acre when comuloted dollars.. 5.99
70 { Enterprises constructing open ditche dollars..
1 Aversze cost per acre when completed. . .o.oiiiniaanaan ..dollars_.
72 | Enterprises construeting open ditehis, tile dra and levees. . .dollars..
73 Average cost per acre when completed..ooveeeienreenens.se.dollars..
CROPS,
Improved land in enterprises reportinﬁz_
7 Corn as principal erop on draingd land........ccoehuoiaaa....Beres,, 220,501 172,258
78 Wheat as prlnm?al crop on drained lIand cerannamaan ...8eres. . e !
76 Iay 8 principal crop on Ar2ined 1and. .. o.eeeeeereennnnoennn. acres.. o e
77 Vegetables as principal crop on drained land.................;8¢CT05..
8 QOats as principal erop on drained land..........
79 Other crops os principal ones on drained land. .

80 Not reporting principal erop an drained land. ..

1 Office estimate: the figures reported exceed the improved nereage in all farms in the cou a i i
Y When works uuder cmxstmct{)ou have been completed. 8 nty os determined by tho census of agriculture.

3 Additional ares reported under “ open ditches only.”
4 The figures reported have been reduced by the same acreage as the improved land, 1920.
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. ‘ L : Mont- Pauld-
Madison. | Marion. | Medina. | Mercer, Mismi, gomery. Morrow, | Ottawa. ing.
LAND AREA, i
1 | Approximate land area of the cOuUnty....oveviiiiimmnieraonanans aeres. . 318,080 ¢ 261,740 \ oT%,400 | 288,000 | 261,120 | 201,200 | 257,920 | 172,800 | 264,320
2 | All land in operating drainage enterprises........ [PPST eeeeeottTES. L] 236,431 1 297,580 Coq7.ssR | oa0,851 | 225,720 | 10,482 | 11,1110 154,402 | 263,91
3 Ixupr‘uved land...o,oeviiiinnns, T PP acres..| 214,000 | 174142 | 10,753 11222, 948 1 202,613 9,308 97,74 | 1110, 177 {1219, 885
4 Per cent of all improved land in farms ....eweee..n crens remenens 5.1 §0.3 | 6.0 94,2 93.0 4.2 52.2 84,0 99.5
5 Timber and eut-over Iand.......ooiiiiiii s wores..(  14,52% | 24,0421 1,729 0 27,865 668 776 5,913 41,013
[ Other unimproved land.......... Pmreenes feeseeenaaanairnaras acTes. . 7,597 39,294 75 i B 22,434 39 7,485 2,014
7 | 8wampy or subject to averflow, inenterprises..........coee ... 00708, | 15 5,057 ! ] 5, 61 596 5 a6
8 | Suffering 8 loss of crops from defective drainage. .. errmrene aCTeR. . (ii i 4:%;2:‘9 ]15”,«3 ’;‘d:g 5:34 lﬁ ?':: ; 1 - i:ﬁg
9 | Assessed nereafe........ researteasiraasaann eeeeunersessettearenrrtrany 252,359 | 465,355 1 19,541 | 515,181 | 281 001 11,008 | 325,018 11,131,331
10 Excess over all land in operating enterprises.........ocoveuann acres..| 15,4281 227, ROB, 1,685 | 204,338 56,301 | 826 | 213,90 HUB, 420
. DRAINAGE WORES.
1 Opea dxtclhots:d | i
omplate 2618 077 ) .G Y b ] 5 -8 5l.
i% i&fdd;tlonal undef cémixsltruction..._ ................. miles. ..., M ....... 4;““3 umﬂ l“ . ..m..j. -10“) werensenselis %,.5.:%‘!.4
aximum completed in any snterprise. . . ...miles 0.0 0. ) 3.5 8518 . ‘.
14 Maximum width at bottom of dit[& 3l est . ! 12 0 g 24 3;25 blg 1§ 4 1.8 e
15 Maximum of averaze dapths of cutlet ditches ?.. ... feet. 7.0 12.9 L4 13.49 7.0 7.0 8.0 81 1.0
16 Mean depth of branch ditehes ... oooniininiii Jfeet.. 3.6 3.0 3.0 4.8 3.9 lovvnnnenns 3.3 4.4 4.1
. Tile(‘drainf :t ) .
Jompleted, 515.5 448, 0.8 %0.4 A o . . 7
18 Additional under construetion, ....oeeeemnonniriiaaceonaen miles.. , 83 .......... 1 .4903 '3 1381 .40 ‘&1
19 Maximum comploted i a0y enberprise. o omvmeeeenieoons miles.. 16.5 1.2 0.3 4.0 6.3 2.4 4.4 4 .
2 Maximumsize of tile 2. .oovimnrinvennnaes aerremeeeenean inches.. 24 P 8 42 49 27 24 12
Accessory levees and dikes:
21 Completed............. evenrmeesaenan R miles. e ereenan PUPUUUTUTIN SRS FR R P {1 S
22 Additional under construction.......vevcrrreiareiniiaaaan IOHES. | evernsnrferermvnnnn s [P RO P
Pumping plants:
2 ingine capacity.......oouiae treernarnrenn cenenn ... hOrREpOWer. . %5
2% Pump capaeity...... gallons per minute_ [, 500
25 Areaserved by pumps.c...ooaiiiinnn [ emerenaneaanaan acres. . 455
26 | Area drained by apen ditches only %...... eeranersmeaneneraantnnn aored. . 153,255
27 Length of theso difchs “iles. . 650. 6
28 vorage length Per 8eré. e cvveevrrenrnnanes cerreramanenns feat. . 2.4
29 | Area having open ditchos and levees T.....o.oiuiinnuenienrnnss . . . 350
30 Length of these ditches.......... i [ P 0.5
31 verage length per acre.... 7.5
32 Length of the accessory Ievees.........ccceeneves . cas . 0.3
33 | Area drained by tile only 3. ..convirieiiminiiiaainains Crmeanen acres... 74,750 60,408 20 36,608 78,368 6,123 ] 25,079 21
34 Length of these tile.......... .miles.. 250, 9 288.0 0.3 123.0 337.8 27.3 6.8 L9
36 verage length per 8cré.......... peemtcaiaeesensrenren R (1 17.7 25.2 9.2 17.7 22.8 23.5 4.1 44.2
36 | Ares drained by open ditches and tilo % ,oeenmeaneioinnnnne ..acres..t 124,140 | 118,423 1911 65,287 | 08,262 |..........] 09,683 570
87 Length of these drains. ............ ..miles. . 424,7 466.6 .2 iy . . 3.8
38 verage length per acre...........coonenns ... feet.. 18.1 .3 3.2
39 | Area having open ditchas, tile drains, and levees *.. [
40 Length of these drains... e
41 verage length per acre..
42 Length of the accessory levaes..........evuvunt . I
DEVELOPHMENT OF LAND, |
43 | Improved land in operating enterprises, 1620 . ....B0res. . 214,306 | 174,142 10,753 |1222,088 | 202,613 9,308 | 97,763 |1110,177 ! 1219, 885
44 | Improved land prior to drainage. .. acres 120,773 93,600 7,173 14150,035 1 200,884 8,829 | 66,268 | 70,207 | 75,811
46 Increase since drainage.... 03,533 75,533 3,560 | 63,953 1,718 479 31, 600 89,85 | 144,074
46 Percent of increase.......... 7.4 6.6 49.9 40.2 6.9 5.4 47.5 §6.7 190.0
47 Per cent increase is of ail impr 35.8 34.8 | 2.0 27.0 0.8 0.2 16.8 34.4 66.2%
48 | Timber and cut-over land, 1920 . 14,528 24,142 T 5,013 40,240 41,012
49 | Timber and cut-over land prior to drainage. 68,515 87,721 1,185 18,578 41,025 | 184,142
50 Dacrease sines drainage.....veeeen-o 53, 4RT 63,578 388 12,665 785 1 143,130
51 POr COIE Of ABCTBOTE . - 2nnvrenneemmennaemnnsernonessnnnensssssees 3.8 .5 3.4 8.2 1.9 na
52 | Other unimproved land, 1020....... senen 7,50 a9, 206 398 7.435 3,085 2.014
53 | Other unimproved land prior to drainage. 47,143 61,250 | 488 26,270 43,030 2,058
54 Decroase sinece drainggé......ooeee 39,546 | 11,034 18, 835 39,095 044
55 Per cent of decraase..... 3.9 23.3 18.4 7 9.7 3.9
56 | Swampy or subject to overflow, 1920...... 150 5,087 152 7,454 690 8,230
57 | Swampy or subject to overflow prior to drainage. 04,970, 40,730 T3 24,205 69, 491 O4, 280
58 Deocrease sinee drainage. .oo.evivnnnn.- S 64,055 “ 40,673 | 641 21,751 68, 801 ,
1] Per cant of decrense. ... ... I 0.0 | 889 f4.5 9.0 013
CAPITAL INVESTED AND COST PER ACRE, !
80 | Total capital invested in and required for completion of operating enter-
B PR LT PO LT LA RRE L R SR ELRTE LD doliars..| 686,563 | 708,480 65,480 | 808,792 | 84,025 54,655 | 924,268 | 441,719 11,037,078
81 Capltalinvested in these enterprises to Dec. 31, 1019, ... ... dollars, .} 686,563 | 706, 450 65,430 | 808,792 | 8,625 54,685 | 224,268 | 441,719 [1,087,071
62 Additional capital required Lo complele these enterprises. . JAoflars.. R A
63 Average cost per acre when compigted...ooooovaenniae. doliars. .
64 | Enterprises constructing open ditches only ceevnenns .flollars..
85 Average cost per acre when completed......... Jdolia
66 | Enterprises constructing open ditches and lovees. ... Ldolial
67 Average cost per sere when completed...... ... Aoilal
68 | Enterprises constructing tile drains only... ol
69 ‘Aversge cost per aere when eompleted. ... enan dnlla;
70 | Enterprises constructing open ditches and tile drains.... -dolla;
71 Average cost per ncre when completed. . o.voiaiiiiineallaen doll
72 | Enterprises constructing open ditehes, tile draing, and levees. . .dolls
73 Average cost per acre when completed......oanne herneaeenn dalla
CROPS.
Improved land in enterprises reporting—
74 Corn ss principal crop on drained Jand.,cocoameeeennes R acres. .
75 Wheat as principal ¢rop on drained land........c..c. [ ACTES. -
76 Hay as principal erop on drained land,..... e PR weneen acres. .
kit Vegetabies as prineipal crop on drained land..oeennnen- wruesBOTEBRL L L,
78 Oafs as principal erod on drained land. . ..o -ceueenes . 1 .. P P
79 Other cropa as principal ones on drained land.
80 Not reporting principal crop on drained | 1:N T4 O
J

1 OfMice estimate; the figares reported excead the improved acresge in all farmain the county as determined by the census of agrieulture.
1 Whon works under construction have been completed.

3 Additionnal area reported under ** open ditches only.” ) .

¢ The figures raported have heen reduced by the saine scroage as the improved land, 1920



636 DRAINAGE—OHIO.
County TasLe IT.~OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
- San-
gg‘;];_ Portage. | Preble. | Putnam. [Richland.| qugc | Senec. | Shelby, | Stark,
———
LAND AREA.
08,480 | 321,820 | 264,320 | 352,000 | 264,320
1} Approximate land area of thecounty.........c..... . acres. 813,600 | 333,440 | 260,240 | 308, ’ ! 27’ . ’ 862,240
i 974 } 110,615 | 308,874 22,763 | 250,307 | 3 18 | 247,498 14
2| A e T Zeiil ‘03| ocieoo| axs0s | 1,411 | 185,005 |1273,028 | 1207063 | §en
1 Timber sad a0 da Ll 1 5 som wogio|  2,58| 2.9% | 2 57 1
mber and cut-over lan ’ ’
5 Other unimproved land .. VET| 649 |.......... 15081 1,797 38,326 16831 1,488| 5 om
Bwampy or subject to averflow, in enterprise acres 2,049 2,381 4,105 34,014 1,620 1,126 1,940 5,208 687
1 Buﬂerlll)lsxlg & loss of erops from défective drainag acres 1: 240 foventnnnn 4: 068 4,520 lz 175 150 709 ) 578
B | ASSEHSOA ROICARE . - e evr v memmnnsanninssmonsn s snnsss oo srsonnes o 42,005 | T11,838°| 110,670 [1,508,588 | 35,100 | 508,883 | 423,775 | 300,776 | 18 086
13 Excess over all land in operating enterprises......o.eeveeasn. acres 7,994 1,562 8,055 |1,200,209 | 12,427 | 258,576 | 96,157 | 122,278 4,327
o diteh DRAINAGE WORKS.
en es:
11 v Completed. ..... tetmareerinannne S mfiles, 32.1 84.8 48.4 | 1,330.9 53.9 851.2 357,3 167.9
12 Additional under construction ., u...e.ooen. .. [0 B R 27 Jorenaannn
13 Maximum completed in any enterprise. . . 5.1 17.2 13.2 1.9
14 Maximum width at bottom of diteh 2....... 30 40 18 12
15 Maximum of average depths of outlet ditches 8.0 6.6 8.0 8.5 1.0 8.0
16 Mean depth of branch ditehes 2...... PO 4. 3.7 3.9 3.3 3831 35 |eerenennns 4.0
Tile drains:
17 Completed....... .
18 Additional under conSEUCTION . cavusvreneaarreavrcwinwmenae-MES L ooision i deerne i eeniiinidl D LB feaiieaandfien e,
18 Maximum completed in any enterp:
20 Maximum size of tile 2
Accessory levees and dikes.
21 ompleted...........
22 Additional under constructi
Pum 'lnﬁlplams:
23 JaT:8 LY 51 07 Vi3 1 P horsepower. .
24 Pump capacity....... - ..gallong per minute. .
25 Areaserved by pumps............. eterestertanctarasaany acres. .
26 | Area drained by openditehesonly 2. ... ooiiiiiiiiiiiiniieennn 13,299 9,725 10,256 | 245,239 11,955 | 230,389 | 203,074 84,351 9,800
27 Length of thes ditehes. e rn.. 9.5 5.7 iz1] 1,160.2 19, 806, obe.4 | 2355 1088
28 © Averagelength peracre _......cooociiiiiiiiiiiiiaiieinen. 1.3 43.3 6.2 25, 21.9 18, 16,4 1.7 56.6
20 | Area having open ditechesandlevees 2. ....coueieeiieiiinianea. aores.
30 Length of these dilches...... rees
31 verage length per acre. ...
32 Longth of the 8ceess0ry levess. ... ovvreimiimseceanranasssaannn
33 | Ares drained by tile only 2. . ..ovievriacirae e eraanaans 63,100 214
34 Length of these Lile. 1b1, 3.4
35 Average length per acre. ...... v ernreenaneiineeannnas 18.3 46.2
36 | Area drained by open ditches and tile %...... [P eeaenan e 97, 547 48565
87 Length of these drains............. 238. 8.0
38 Average lengih Per BCTe. .. vuriveeniiiteiorianiaennns verees feet. 12.9 78,7
39 | Area having open ditehes, tile draing, and levees2.......... [ODR BOYeS. [ vees PO SO AU, DO FOUUUII MRS NI PRpp, P P, .
40 Length of these draing. ......oveelivnanann.n .
41 Average length per acre.....
42 Length of the accessory levees.. ... trerermnansasna
DEVELOPMENT OF LAND.
43 | Improved land in operating enterprises, 1920 20,680 2,508 { 106,600 { 253 18,411.] 186,005 [1273,028 | 1207,043 8,621
44 | Improved land prior to drainage ! 14,873 "255 | B204R1| 53477 | 120871 | 121,434 |3216)228 | 2180704 '335
45 Incresse since dralnage. . 5,807 2,253 | 24,125 | 200,320 6,040 | 64,571 | 56,800 | 26,330 8,
48 Ter cent of Incredsas ... 11 1 01T T d.0| &8s s9.91 "6 48, k3.2 98.3 s |0 .
47 Per cent increass is of &! ed land in farms, 2.0 1.2 11,1 771 2 319 20.3 12.5 3.1
48 | Timber and cut-over land, 1920............ eeernrarannas ..pcres..{ 1,534 1,817 4,000 | 39,510 2,655 { 25,976 | 87,750 | 28,987 39
49 | Timber and eut-over land prior to drainage.. ..., acres. 4,037 | 1,530 | 28,134 236,623 | 4,200 | 50,358 | 42,000 | 47,516 1,252
50 Decrease since drainage._ . ...... . ..acres..| 2,508 24,125 1,735 [ 24,382 ,250 {18,520 1,213
51 Per 0BT Of QBLIRASE . - -nvenmvmavssnnsonsreiniensrismonssonss | e $5. 10, i8. 10.1 %9.0 45,9
52 | Other unimproved land, 1820........ [P traernrer e acres. . 1,887 1,797 8,326 16, 831 11,468 5,979
53 | Other unimproved land prior {0 drainage 5,101 6,102 331 55| 60,38 10,278 13,073
54 Decrease since drainage........... 3,304 4,305 40,189 550 7,810 7,003
55 Peor cent of decrease. . ........ i R 83.6 0,6 51.2 45.7 40.5 54.3
56 | Swampy or subject to overflow, 1920, .. ... onoun [ erannn acres. . 2,049 2,381 4,105 34,614 1,020 1,126 1,940 5,208 667
57 | Swampy or sup%ect to overllow prior to drainag. .. .ncres.|  B695|  BBL| 440377 2450587 | G 600 | os0’012 | 145,734 | 0,874 | 13,988
58 Deécrease since drainage ..acres.. 6,646 6, 400 40,272 | 210,973 5,070 | 219,786 | 143,794 4,066 13,319
5 Per ettt of Aecreaze. - ..rvmmmmieonss IS ST be.a| 429 . 86, 5.8 | © bo.5 7| 4n. b5.2
CAPITAL INVESTED AND COST PER ACRE.
60 Totﬂilscapital invested in and required for completion of operating elzllter— 2 s o
Prises. ... veeiann. e e reumaneeirets et b ks sy anaannas ollarg..| 69,721 59,474 41,054 (1,756,335 59 0,742 | 704,352 | 853,28 181
61 Gapital invesiod in fhese enierprises io Dée: 31, 1015 dollars. 0791 | g94T4 g41j 05 (170 ees | 1 391 | 020,745 704357 | 828,282 | 168,044
82 Adaditional capital required to complete these enterprises.. .dollars..|..........0..__ ... 0. 0L s 9808 |..... SR IO 25,000 |.....--.-
83 Average cost per scre when completed..................dollars. . 2,89 8.71 4,00 570 550 2.48 2,15 4,45 11,48
64 | Enterprises constructing open ditehesonly..... ccovvvevnnnn.n. 223,140 | 83,172
65 Average cost per acre when completed. ... ... 70’592% 540@932 422&?(812 5. 65 ]
66 | Enterprises congtrocting open ditches and levess
67 Average cost per acre When completed....... 12
6% | Enterprises constructing tile drains only....... !
69 Average cost per sere when completed. . ... 2,87 4,3 4
70 | Enterprisés econstructing open ditehes and tile dra: 184,186 | 325,004 | 76,560
71 Avarage cost per acre when completed.. .. .. heveenann . 5,04 3. 16.77
72 1 Enterprises constructing open ditches, tile draing, and lev . DR ORI DN
73 Average cost per sere when comploted. . .. .ov.n.non.-.......dollars. . RPRERORE DR v
CROPS.
Improved land in enterprises reportin§——
74 Carn a5 principal erop on drained land. .. ..... [ acres. . 222,671
5 ‘Wheat as principal erop on drained land....... . B0res 19 959 -
76 Hay as principal crop on draited land, ... ... .BOres Tang ol
77 Vegetables as principal crop on drained Iand., .. . .AcTes
78 Oats as principal erop on drained land.. ....... ou..BOTES.
78 Other erops a3 principal ones on drained land. . e B0TES.
80 Not reporting prineipal crop on drained land. .......

mereees. BOT0S. .

} Offce estimate; the figures m}mrtcd excesd
2 When works under construction have been
8 The figures reported have been reduced by
1 Per cent not shown when more than 1,000,

the improve

completed. d acreage in all farms in the county as determined by the census of agriculture,
the same acreage as the improved land, 1920,




DRAINAGE—OHIO. 637
Counry Tasus XL.—~OPERATING DRAINAGE ENTERPRISES: 1920—Continued.

! Summit. Iif“;l’ff' Union. ‘;};Lr“t Wayne. Wi!lmm:a.’ Wood, I “d}“%_n (:nﬁxtl}tlgs.l
I
LAKXD AREA. ®
1 | Approximate land area of the county......ceeueenoun.. PEPP ucres..| 261,120 0 405,100 | 285,440 | 239,540 | 250,480 1 203,040 | 391,680 1 289,840 15,584,000
2 | Allland in opernting drainage enterprises. coeeoveeovenvienn. .. oeres..d 17,126 | 15,21 257527 | 6,001 | 236,011 | 8%, 400 | 944,500 | 28,820
3 Improved Jand.........0.. ...... earnaen | 119m8 6,478 s20,721 | 51,054 {3108, 444 | 2314, 841 | 820,752 | 23,471
4 __ Yerceng of all improved land in farms . . ... 8.1 3.1 Us.5 19.0 5. 6 i, ¢ 97,1 0.7
5 Timber und cut-over land 1,184 2,452 36, 806 2,843 1 31,353 74,4901 17,282 1,114
6 Other unimproved land.., 3,054 6,500 | 26,286 ... 7,764 7,114 158 | 21,466 4,235
7 | Bwampy or subject to overflow, inenterprises._.................. acres. . 107 2,159 fify 8,951 11,128 2,383 7,773 22 1,703
8 | Suffering  loss of crops from defoetive drainage ... 4i) 48 8,567 10,059 2,203 7,79 4,102 724
9 | Assessed nereage........ etreanan . s 21,047 | 607,580 1,531,134 | 101,476 | 311,470 12,373,332 | 380, 564 28,915
10 Lxcess over all land in operating enterprises.. e, ..oooeeenn. acres..| 17,535 6,616 | 334,441 (1,275,607 | 80,815 | T4, 759 [1,083,042 | 130,064 95
. DRAINAGE WORKS, T
Open ditehes:
1 Completed. ................ e ar e eretranaeaee s miles.. 0.7 £6.8 310.1 1,250.0 5.0 67K.5 | 3,072.5 382.5 107.7
12 Additional under eonstruction. ... cmiles. o L] R TP PP PP P S P |
13 Maximum completed in any enterprise ..miles.. 4.9 4.8 15.0 -6 16.9 384 5.3 81 9.0
i Maximum width at bottom of ditch3... ... .. . 5 40 35 16 70
15 Maximum of average depths of outlet ditches 2., K, . 12,0 11.0 1.0 10.0 4.0
16 Mean depth of branch ditehea 8... ... ... i ininiinrennnn... 3 3. . 3. 5.2 3.3 4.5 3.5 4.6
File drains:
17 Completod. ... ooeinieiei i et 6.1 171 8L.5 204.0 0.3
18 Additional under construetion O I ST 0.6 fueverusnn
19 Maximum complstad in any enterprise 1.1 8.2 5.0 5.4 1.5
20 Maximum size of tile 8 18 30 42 Pri 22
Accessory levees and dikes:
21 Completed. ... vrniiin i e 63311 TR AR P, L R R R [ PSRN .
22 Additional under ConstrRetion. vo v v evrr i reaenns miles. .. aei e [ SRR S PN PP R
I’umping plants:
23 Kngine CAPACIEY . w e horsepawer. ... .o e er s
24 Pump capacity....... .gallons per minute..
25 Area served by pumps.... L
26 | Arsa drained by open ditches only 8. L 080 380, 342
27 Length of these ditehes......... 8.1 . ! 2,494.0 .
28 Average length PerarTe. . ovemrerrce e iiraenenrrnan 13.1 2.8 24.5 15.4 40.2 12.0 2.1
29 | Area having open ditchesand levees®. . .......oiiviimiannrren... 53 4= U PR RN 1,616
30 Longth of these ditches. ..... eenn ... miles. . 0.8
3 Averaze length pernere. ... () 2.6
32 Length of the accessory levees. ...Imiles. . 0.5
33 | Area drained by tileonly3........ i
34 Length of these tile.........
35 Average length DEr aere. . ...ocviiiiiiiianaaicaiaaaiiaan.,
36 | Area drained by open ditehes and file%.........ocoioeniin... 3, .
37 Length of these drains .............. i
38 Average length Per 8ere. . .cevevrreeevnnn..
30 | Area having open ditches, tile drains, and levees 2.
40 Lengthof these drains.......coveviiiiiienenn.
41 Average length per acre. .
42 Length of the accessory levees
DEVELOPMENT OF LAND.
43 | Tmproved land in operating enterprises, 1820, ... c.ovoiiniininanen avres..; 11,988 6,478 | 210,286 | 2220,721 51,054 %198, 444 | 9314, 841 1 2205, 752 23,471
44 | Improved land prior to drainage. . ceen - .BCTES. . 6,712 3,151 1 170,201 | 8123,065 32,311 |6 145 854 | 0120, 836 [ 8116, 048 14,350
45 Inecrease since drainage. .. ...00TRY. . 5,278 3,387 49, 085 97,756 18,743 52,500 | 145,005 &9, 703 8,121
46 Par cent of increase. . . ieee e R 6 105.6 8.8 79.5 4.0 6.1 142, 5 77.3 63.6
47 Per cent increase is of all improved land in farms, 1920 3.6 1.6 a1.6 43.6 7.9 25.3 58. 4 £2.3 0.3
48 | Timber and cut-over land, 1920, ..........ccoiiiiiiiiiia. 5. 1,184 2,352 | 25,567 31,353 1 4,391 17,282 1,114
40 | Timber and cut-over land prior to drainage. .. .oveeereaenennnn - 2,459 3,493 9%, 383 T6R2T L 256,176 24,777 4,406
50 Dacresse SINCE ATAIDAEA: <2 s eeweccoaaeaamerroraorransnsenn R 1,275 1,141 12 826 44,47 181, 78 7,495 31'2‘.42
51 Peor cent 0f AOCTEASO0. «eveemuneenmciiaerursessnnrreisimanaavraas 51.9 2.7 33.4 54.7 710 30.2 4.7
£2 | Other unimproved land, 1020 .. __ BeTES 3,954 6,501 7,114 158 21, 466 4,235
53 | Other unimproved land prior to d acres 7,935 8,487 15,230 3,378 | 103,874 10,064
54 Decrease since drainage. .. UTeS 4,601 2186 8,116 3,220 2, 208 4,
55 ' Per cent 0f dORTEASB. ¢ oveuuei oot iritiiiii e e 50.3 25.2 . 85.3 T8, §7.
56 | Swampy or subject to overflow, 1920, . .. auriiiiiiiiiiiciianiene.. acres.. 107 2,158 2,383 7,778 200 1,743
57 | Swampy or subject to overflow prior to draingge................. acres..] 16,049 9,813 17,150 | 166,151 M), 726 15,188
58 Decrease singe Araingge. c v eeeaererevanrenaroceorancunaa. acres..] 15,042 7,654 14,767 | 158, 37% 30, 497 13,3%
59 Por cent of decrense. o vvreeareness e hareear st araaanees 94.3 8.0 $6.1 95.3 3
CAPITAL INVESTED AND COST PER ACRE.
60 | Total capital invested in and required for completion of operating enter- )
DHSES . - eemmemsnenmrnnreeaeeanseraanas e enen et e dollars. . 705,535 11,544,952 | 319,203 566,244 | 231,243
6l Capital invested in thess enterprisos to Doe, 31, 10O, ..., dollars. . 05,835 11,644,952 | 319,263 859,087 | 231,243
62 Additional eapital required to complete these enterprises. . .dotars. ..o diev i diaiineennddinnnaenan e ToIBT i amnannns
63 Avarage cost per acre when completed. cvranreedollars.. 252 6.00 5.18 2,82 8.02
64 | Enterprises constructing open ditches only.. dollars. . 207,896
65 Average cost per acre when completed. 5.18
66 | Enterprises constructing open ditches and 3
67 Average cost per acre when cormpleted o
68 | Enterprises coustructing tile drains only 5,748
69 Avarage cost per acre when complete
70 | Enterprises constructing open ditehes an
71 Average cost per acre when completed
72 | Enterprises constructing open ditches, tile ¢ y
73 Average cost per acre whon cnmpl’eted.. [N
- CROPS,
Improved land in enterprises reporting— o
4 Corn as principal crop on drainediand. . ..ooooooovneeanol o .. 80res. . ) 7 205, 328
5 Wheat a3 )r‘uwifal crop on drained land O T IO 424
76 Hay a3 principal crop on drained land.,.....
7 Vegetables ag principal erop on drained land ..
78 Oats as principal erop on drained lond...eeeeeeeaiiainn.
70 Other ¢crops as principal ones on drained land. ..
80 Not reporting principal erop on drained land ... ... ...

t Includes only Brown, Butler, Clermont, Geaunga, Hamilton, Highland, Holmes, Jackson, Knox, Lawrence, Mahoning, Mugkiegum, Perry, Plke, Roas, Bcloto, Tus-
carawas, and Warren Countles. . ) ) )

1 Otfice estimate ; the figures reported exceed the improved acreage in all farms in the county as determined by the census of agriculfure,

2'When works under construction have been completed.

+ Additional area reported under “‘ open djtches only.”

s Area reparted under ““ open ditches and tile.” .

#The figures reported have been roduced by the same scraage a8 the improved land, 1820,



SOUTH CAROLINA.

The following pages present the statistics of drainage
for South Carolina collected at the census of 1920.
The figures relate to conditions on January 1, 1920,
except where indicated otherwise, No census of
drainage has been taken heretofore, so there are
no comparable figures for previous years. The data
relate to the artificial drainage of land in farms, and
of other land that ultimately will be used for agricul-
tural purposes. The organized drainage enterprises
may include considerable areas of unimproved land

not yet in farms. The statistics for drainage on farms
were collected in the general census of agriculture,
while the statistics for drainage enterprises were ob-

drainage on farms may be either inside or outside an
organized enterprise, and the drains that each indi-
vidual owner installs upon his own farm may be either
supplemental to or entirely independent of the works
installed by an enterprise, the figures for the two parts
| of the drainage census are presented separately.

TapLe 1.—~SUMMARY FOR THE STATE: 1920,

ITEM. Amonnt. Fer oext of
DRAINAGE ON FARMS,
Number of all farmg in the 8tate.e.eeeeinrrreeeeirevaeesonnsanens DU 192, 693 100.0
Farms reporting land having drainage........ooviorieiieiiiiiinieniaciann.. 26, 993 14.0
Farms reporting land needing drainage........... emvenammssiranenaaer sty 24, 508 12.7
All Jand In farma. .. .u eeeeremiir i ACTes. . 12, 426, 675 100.0
Improved land infarms. .. ..omiireirioiniirre e iieiiniiinens acres 6, 184, 159 49,8
Farm land reported as provided with drainage.........o.oeiiiirnanan. acres. . 676,152 5.4
Farm land reported as needing drainage.........coovainrniainiiiina.. acred. . 1, 341, 903 10.8
Needing drainage only..ooieeeveieniiieainenraiiriennenaeans acres, . 125, 548 1.0
Needing drainage and clearing. .. .....coiivmiiaiiaiiiioirinieas ACTes. 1, 216, 355 9.8
DRAINAGE ENTERPRISES.
Approximate land arca of the state. ..o corverieiiimmiiaiaiiaiianan acres, . 19, 516, 800 160.0
All land in operating drainage enterprises . 140, 031 0.7
Tmproved Jand. . ceirereeee et e e aaes . 59,075 0.3
Per cent of all improved land infarma.coovevevienmmncracanin e % 2 P, o
Timber and cut-over Iand..c.c.cvvominimivmmeaiiiniii e acTes. . 64, 955 0.3
Other unimproved 1and. ... ...ooceeiiierenninriiiverninescannns ACLes. . 16, 001 0.1
Swampy, subject to overflow, seeped, oralkali. .................. .. acres 18, 208 o]
Suffering 2 loss of crops from defective drainage.......... rerameean acres 3,003 *
Improved land prior to drainage........oeviviimenimaniiiinnaeens acres 51,349 0.8
Increase gince drainage DEEAN. ...cvveaarensiissnneannenn. acres 7,726 ")
Tand in nonoperating enterpriges........cemveiierimaasnmanaianaaocens acres. . 4,206 )
Open ditches in operating enterprises R 450. 4 100.0
P Completed p ...... g ...... p ................................... N 22,7 750
Additional under consStruction. .coovreeieeanaeerasncasroansan - 87.7 25.0
Tile draing in operating enterprises. ... ....ccoveeernuiacaraiceenenaes . 262, § 1009
Completed ..ooovrenreacnniarinaaaenns Y e eameveneesressaaraanenan - 1015 58.7
Additional under consStrUCtiOn. ... .vuiusacnaneerscorsrvraenaeanasy .. 1610 61.3
Total capital invested in and required for completion of aperating enterprises.. . $936, 514 100.0
Capital invested in these enterprises to Dec.81,1919. . conensiineiinniants 582, 193 62.2
Additional capital required to complete these enterprises....coveveue v vnee 364,301 37.8
Average cost per acre when completed.....o.oooiiviieiiimeni i 660 Loieiians

1 Less than one-tenth of 1 per cent.
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Operating and nonoperating enterpriges.—In most
of the tables that follow, statistics are given for operat-
ing enterprises only. These enterprises, as already de-
fined, include both those which have completed their
drainage works and those with such works under con-
struction; among the latter may be some that had
completed the original plan of reclamation several
years ago but were constructing extensions or enlarge-
ments on January 1, 1920. The nonoperating enter-
prises have a legal existence, though they have not
yet accomplished any drainage. They may include
districts that on the census date had completed their
plans, sold bonds to cover the cost of the undertak-
ings, and let contracts for the construction work, and
also districts that had just been ¢stablished and were
still subject to considerable change in area, plan of
drainage works, and cost.

TaBLE 2.—LAND AND CarrTar INVESTED IN ALL Ex1ERPRIBES,

CLAssIFIED A8 BETwEEN OPERATING AND NONOPERATING
ExTERPRISES: 1920,
LAND. CAPITAL.!
To Dec. 31, 1919,
CLASS, Addi-
(:I;gxi: tlonal
Acreage. of Per |required
total. || Amount, c%’r't tgﬁg"
total,
All organized enterprises. . ..' -.| 144,237 | 100.0 || $583,083 | 100.0 | $445,%45
OWuting enterprises.............] 140,081 1 97,1 522,183 | 99.8 | 354,381
ith works completed.......... ) 17,2 198370 | 340 [..........
‘With works under construction..] 115,167 { 79.8 383,813 | 658 334,331
Nonoperating enterprises.......... 4,206 2.9 800 0.2 §1,514

1 The inquiry asked for the ¢ total cost of the enterprise to Daec. 31, 1919, and
for an ““ estimate of additional investment to complete,”
, Location of enterprises.—Most of the land in drain-
age enterprises in South Carolina is in the southeastern
quarter of the state, though there are small areas
in such enterprises in the northeastern and the north-
western parts.

TABLE 8.—LAND AND CariTanL INVESTED IN ALL ENTERPRISES,
Crassrrien BY Dravace Basiv: 1920.
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but four of the counties in which operating enterprises
are located, are mostly for the purpose of reclaiming
swamp land or improving level areas that generally
are too wet for farming with profit. In the Piedmont
section the drainage enterprises are for the protection
or drainage of land subject to overflow by stream
floods.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflow for the district as a
unit. Therefore the fact that an enterprise which
has completed the construction of the drainage works
authorized contains lands still swampy or subject to
overflow, or land that suffers damage to crops, does not
show that the improvement works are inadequate.

TaBre 4.—LanD 1¥ Arn Exrerrmrses, Crassieien By CoNpI-

TioN: 1920,
OPERATING ENTERPRIZES. !
I
‘, ; | Non-
Total. ! | | Operate
CONDITION OF LAND, _ i Works | gnoggrﬂ i exinltlgr-
I’enrt | o | eome |l (Pargg)
Acreage. gf’ﬁu acres). s%m?_n *
lsnd.

Aliland in enterprises............. 140,081 | 100.0 | 24,564 | 115,167 4,208
Improved land.. .. ........... 59,075 | 42.2 7,000 51,976 476
Timber and cut-over land......] 64,955 | 46.4 10,667 B4, 288 1,548
Other unimproved lsnd. ...... 16,001 | 114 7,008 8,903 1,652

Swampy or subjeet to overflow....] 18,28 13.0 704 17,502 4,108

Suflering a loss of Crops............ 3,093 22 e 3,083 jj........

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
each county be considered a separate enterprise.
In this way 17 operating drainage enterprises are
counted in South Carolina, with an average area of
8,237 acres. There is no overlapping of the enter-
prises in this state.

Tapre 5.—Lavp w Orerativg Enrererisrg, CLASRIFIED BY
Sz oF Amrea Assessp: 1920.

LAND, CAPITAL.
To Dee. 31, 1019,
DRAINAGE BASIN. Per s égﬂi
z:;(;x;e- C%pft 1"91't x:cequired
N oen 0 COm-
total. || Amount. of plete,
total.
All organized enterprises....| 144,237 | 100,0 | $5S3,083 | 100.0 | $445,845
Operating enterprises a7.1 682,183 1 ©9.8 | 344,331
P antes River 7.60 56,937 98| 42,78
Edisto River. 30.4 36,218 6.2 155, 0600
Savannah River 2.4 74,661 1 12.R 4,305
Atlantie Ocean... 56.7 414,376 | 7L1| 152,100
Nonoperating enterprises. ......... 4,261 2.9 900 | 0.2 91,514
Santeo River oo donael Lo 00| 01f 40000
Savannah River.. - 500 | 0.3 600 01 32,400
Atlantic Ocean....c.coveeeeennn 2,270 ) VL 18| OO PO E 19,114

Condition of land in enterprises—The drainage
enterprises in the Coastal Plain counties, comprising all
77479°—22—41

ASUESIED AREA,
Land in
BIZE GROUY, enterpirises Per
{acres). Acreage. m:,]rrxt
total.
All operating enterprises. ... ocoecvvevianaan 140,081 140,031 00,0
Less than 200 aC0es. «uven. ... U, 4) L RN
20X) to 499 acres. . . B P | A RN
) to 9% acres. 2, 14X 2,108 1.6
1,000 to 4,900 acr 10,703 19,793 U1
5,000 to 8,909 acres 20, 400 20, 450 14.6
10,000 to 49,800 acr: . 40, 608 4,000 2.6
80,000 to 99,809 acres . 57,600 57,000 411

Character of enterprises.—The drainage enterprises
in Seuth Carolina comprise districts formed in accord-
ance with the drainage distriet laws of 1911 and 1912
and the sanitary and drainage distriet law of 1907,
also undertakings by individual farm owners.
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Drainage districts under the law of February 18,
1911 (act No. 54), are established by the clerk of the
court of common pleas of the county in which all or a
part of the proposed district is situated. A petition
for establishment must be signed by a majority of the
resident landowners or the owners of & major part of
the land to be included. A preliminary investigation
and report regarding the public utility of the under-
taking are made by three viewers appointed by the
clerk of the court. Public hearing is held upon the
petition; then the boundaries of the district are fixed,
or proceedings are dismissed at the cost of the county.
The viewers prepare the plan of drainage, make
awards of damages, and divide the land into five
classes according to the benefits that the various
tracts will receive; their report is reviewed by the
clerk of the court at public hearing before it is con-
firmed. The cost of land taken for right of way is
determined by jury trial. To secure construction of
the drains and otherwise administer the affairs of the
district, the clerk of the court appoints three drainage
commissioners who previously have been elected by
the landowners. The cost of the enterprise is assessed
according to the classification of the land, the rates
per acre being in theratio 5:4:3:2:1, The district may
issue bonds if the cost will exceed an average of 25
cents per acre on all the land. Originally, 22 counties
were excepted from the operation of this law, but
later the law was made applicable in all counties.

Each drainage district under act No.411 of 1912 is es-
tablished by aboard of three disinterested drainage com-
missioners, who are appointed by the board of county
commissioners upon receipt of a petition signed by
two-thirds of the owners of land adjacent to the creek,
swamp, or branch that those owners desire to open
or improve for drainage. The drainagé commissioners
make a preliminary survey and estimate of cost for
the work deemed practicable, and hold hearings upon
their report. If they find the project should be under-
taken, and two-thirds of the landowners sign a second
petition to have the works constructed, the drainage
commissioners complete the plans and specifications
for the improvements, secure construction of the
works, and divide the land in the district into three
classes according to the anticipated drainage bene-
fits. The cost is assessed according to the classifica-
tion of the land, the rates per acre being in the ratio
5:4:8. The drainage commissioners may levy an-
nually not exceeding $5 per acre until the cost of drain-
age has been paid. By act No. 120 of 1919, bonds of
the district may be issued. Land may be condemned
for right of way for the drains.

Sanitary and drainage districts are organized in ac-
cordance with act No. 247 approved February 13, 1907.
The governor of the state, upon request and with the
advice and consent of the senator and representatives
from any county, or a majority of them, shall appoint
& sanitary and drainage commission for that county

DRAINAGE—SOUTH CAROLINA.

with authority regarding sanitary, agricultural, ang

public utility drainage.

The

commission has contro]

over all public drains outside of incorporated. citieg
and towns, with power to make surveys, alterations,
and improvements, to require persons to drain their
land and to keep their drains in repair, and to do any
and all work for drainage purposes. Each commission
is required to report annually to the general assembly,
and all money appropriated for the commission ig
required to be paid by the county treasurer from the
proceeds of general county or township taxes author-
ized by the general assembly. ‘

The first general drainage law of South Caroling wag
an act of December 20, 1856 (ch. 4307), which is still
in effect, authorizing the formation of drainage
corporations by two-thirds of the owners of the land
to be drained, who must hold two-thirds of that acre-
age, signing articles of agreement to be filed in the office
of the clerk of the county in which the land is situated.
No enterprises were reported as organized under that
law. There are also a number of other statutes provid-
ingforland drainage, each of which was made applicable
in only one or a few counties, for which no enterprises
were reported. A law enacted December 22, 1891, pro-
vides for securing a drainage outlet by one landowner
across the property of an objecting owner, when neces-
sary, the damages being determined by a board of

referees.

TapLe 6,—LAND AND Carrrar INVESTED IN ALl ENTERPRISEs,
Crassiriep BY CHARACTER OF ENTERPRISE: 1920.

LAND, OAPITAL.
To Dee. 31, 1919,
CHARACIER OF ENTERPRISE. Per Addi-
cent tional
Acreage. of Per | required
total. || Amount, c%nt t‘;ﬂgg;n
total.
All organized enterprises...... 144,237 | 100.0 || 583,083 { 100.0 | $445,845
Oporating enterprises.............. 140,031, 97.1 682,183 | 09.8| 354,331
rainage districts............... 57,231 | 39.7 || . 155,807 | 28.7 202,231
Law of 1911, act No, 54........ 45,8231 B81.8 61,156 | 10.5 185,726
Law of 1812, act No. 41....... 11,408 7.9 04,651 | 16.2 18, 505
Sanitary and drainage districfs..| 57,600 | 39,9 10,376 | 1.8] 5100
Individual ownership........... 25,200 17.5 416,000 | 71.3 147,000
Nonoperating enterprises.......... 4,206 | 2.9 900 | 0.2 01, 514
rainage distriets...............|  4.206| 2.0 gio| 0.2l o154
Law of 1011, act No. 54........ 1,436 | 1.0 300| 0.1 40,000
Law of 1912, act No. 411,.._ .. 2,70 1.9 600| 0.1 51,514

Drainage works.—The total works completed by
drainage enterprises to December 31, 1919, comprised
262.7 miles of open ditches, 101.5 miles of tile drains,
and 12.0 miles of accessory levees; the additional
lengths under construction were 87.7 miles of ditches,
161.0 miles of tile drains, and 30.0 miles of levees.
These figures do not include drains or levees installed
by individual farm owners supplemental to the works
of the enterprises, nor the works of flood-protection or
levee districts that had not undertaken the construc-

tion of ditches or tile

drains.

However, all the tile

drains shown are in drainage enterprises under indi-

vidual ownership.
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TABLE To—LAND AND CAPITAL INVESTED IN OPERATING ENTER-
rRISES, CLABBIFIED BY KinD or DraiNace Wongs: 1920,
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not provide for maintenance. Sanitary and drainage
districts organized under the statute of 1907 are main-

. | CAPITAL ts,}ned by the commissioners appmni.sed in 'accorda.nce
j with that law, the cost of repairs being paid by taxa-
To Dec. 31, 1919, tion authorized by the general assembly the same as
EIND OF WORKS, Addi. s N : .
Lo timsj | for original construction of improvements.
Aereage, of Per | required .
total. || Amount, | ¢¢O? ";lf,fé“' TanLe 9.~Lanp axp Carrrar INvESTED IN OPERATING ENTER-
il ~ A o .
total. PRISES, (LASSIFIED BY METHOD oF MAINTENANCE: 1920,
o stamm. | s
AUNKIDAS v, 140,031 | 100,0 |} $52,182 | 100.0 | 354,331 ALY cartmaL.
Open ditches o0lY..ovrennninnnan,, 130,831 | 93.4 3 . 2
Onen ditches, tile drans, and ' s 19188 | 5.8 207,31 To Dee. 31, 1919
BVECS 2o emesamsenornes 9,200 66|l 203,000] 45.2] 147,000 . T maa
! METHOD OF MAINTENANCE. Per "i‘()!l&‘]
: , . ] . Acreage. “";“}‘ Per | required
There are two drainage enterprises in South Carolina total. || Amount. | ¢ | tOLom
in which 2,940 acres are drained by pumping part of total.
the time. The pumping plant if- .
pumping plants o.pemte four cent'nf All operating enterprises.......| 140,091 | 100.0 || $582,183 | 100.0 | $354,381
ugal pumps of 44,600 gallons per minute total capacity, .
. A Dy dlstriet forpes. ..o ooenneann.. 58,988 | 4201 a5 [ 7.1 6,049
the plants being capable of developing 40 horsepower | By contract..... SooILear o el ss0am) 9.8| 42,78
by steam and 115 horsepower by internal-combustion | Nomaintmance privided. Tow | L4 G| Tl Mo
eg gintes P y B NGt reported e oo Fow| 536 axoo| &2 155000

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum depth
of outlet reported for any enterprise in the state and
the maximum in each eounty are shown in line 15 of
County Table II. The maximum length, width, and
depth of outlet shown in that table for any county may
not refer to the same enterprise,

In County Table II, line 16 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that may
be obtained in the enterprises as determined by the
depth of outlet provided for farm drains. The mean
depth was computed by giving each separate depth a
weight in proportion to the acreage it serves. As most
enterprises reported depths in whole numbers only,
the occasional decimals were omitted in making these
computations. Depthsless than 3 feet were omitted;
to include this group, computed as 3 feet, would show
the mean depth for the state 4.3 instead of 5.2 feet.

TABLE 8.—LAND IN OPERATING ENTERPRISES, CLASSIFIED BY
AvERAGE DzrrE or Brance Ditcrrs: 1920.

- . Per cent

DEPTH OF BRANCH DITCHES, Aereage. | or'iotal,
All operating enterprises..oesuseneeevricsnonrieannnnnn 140,031 100.0
S than 81eeteerveerverrriacrverasrnvarnretionenirnenans 57, 600 41.1
X [P 17, 800 12.7
............. 2, 000 1.4
9, 358 8,7
45, 400 32.4

3,007 21
2,020 1.4
2,816 0

Maintenance of works.—The drainage district law of
1911 provides that it shall be the duty of the board of
drainage commissioners to keep the works of the dis-
trict in good repair, and for this purpose they may
levy an assessment against the land benefited by the
construction of the improvement in the same manner
and in the same proportion as the original assessment
was made. The drainage district law of 1912 does

Date of organization—The progress in drainage
development is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the districts were established by the courts, the
drainage commissioners, or the governor of the state,
since there may be & period of a year or more between
the decree of establishment and the beginning of actual
construction, and since the work of construction may
occupy several years in a large district. It was not
practicable, however, for the census to secure data as
to the time of the beginning or the completion of the
drainage works. Under the date of organization are
tabulated the entire area, works, and capital of each
enterprise, even including extensions made after the
original plan of reclamation was completed.

TapLe 10.—LAND 1N OrEraTING ExtERPRIsEs, CLABSIFIED BY
Dare EnTeErerISE WaS ORGANIZED: 1420,

7

LAND. Il ArEs assEssep,

DATE OF ORGANIZATION. Per Per
Acreage. | centof || Agreapge. | centof

total. total.

All operating enterprises........... 140,031 6.0 140,031 0.0
191010 1814% Lo aaa e 18,478 13.2 1R, 473 13.2
1915101818, 0 im e ieramaeam e 121,558 6. 8 143, 558 86.8

1 Ineludes one enterprise organized prior to 1610,

TapLr 11.—Carrtan INvesTED 1N OPERATING LENTERFRISES,
CrassiFIED BY DATE ENTERPRISE Was OReANIZED: 1920,

CAPITAL,
To Dee. 31, 1910,
DATE OF ORGANIZATION, Additional
required
Percent to

Amount. of complete,

total.
All operating enlerprises.......c..... [ $582,183 0.0 $354,33
1910to 19141, 411, 656 0.7 83, 822
1815t0 1016, ... 170,527 20,31 271,509

1 Includes one enterprise orpanized prior to 1910
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Tasre 12.—Drains axp Levees (CompLeETED AND UNDER CON-
STRUCTION) IN OPERATING ENTERPRISES, CLASBIFIED BY DATE
EntERPrIsE was ORaANIZED: 1920,

DRAINAGE—SOUTH CAROLINA.

Crops.—The principal crops grown upon the draineq

land in drainage enterprises are cotton and corp,
Data were not secured to show the part of each entep.

PITOUES. . LEVERS. prise planted to any crop, so the enterprises have beap
DATE OF ORGANIZATION, Per Per Per i ing to the prineipal cro ;
Miles. |ocentof| Miles. |centof|| Miles. |centof CIaSSIﬁed.accordmg ot ep pal crop, and 1:he total
total. total. tial. | grea of improved land is shown thus classified, in
Alldrainsandlovess.| 3%0.4) 100.0( 202,56 100.0 go| w.o | County Table IL . No data were secured at the gen.
1010 to19141..... L0l 513 501 o550 w01 s | eral census of agriculture to separate the crops grown
9 5 5 . : .
191510 1919.... 159.4 4.7: 5 187, 5 7.4 12.0 23.8 UPOII land dralned &I‘t}lﬁCI&HY from thOSO pI‘Oduced
1 Tneludes one enterprise orpanized prior to 1910, upon 1and dI‘ amed natura,lly7
Couxnry Tapie I.—DRAINAGE ON FARMS: 1920.
THE Abbe- | Allen- | Bam. | Besu- | Berke- Cal- | Charles- | Chere-
BTATE. ville, dale. berg. fort, . ley. houn. ton, kee,
1 | Number of all farms in the state or county. 192, 693 4,469 1,764 2,543 3,168 2,091 2,901 3,850 3,286
2 | Farmsreporting 1and having drainage. . v X 97 "255 | 1,035 "708 505 "121 1,805 "4
3 | Farmsreportingland needing drainage. 24, 508 274 164 997 574 759 158 1,118 457
4 | Farms in drainage and levee distriets. ... ) X173 8 | PO 81 58 178 3 82 15 )
LAND AND FARM AREA,
51 Approximateland ares of the state orcounty............... acres..| 19,516,800 {| 326,400 | 278,400 [ 240,000 | 449,280 | 702,820 | 250,240 | 568,320 238 7
5 | ADSand in farms. oo o Ehe Satooroonnly-- aores,.| 12,426 675 || 260,265 | 151,187 | 109,029 | 152,350 | 237,572 | 186,172 | 212,539 majoﬁ
7 Tmprovedland infarms, . cooioenivneivrinnaeannn ..acres..| 6,184,150 || 145,126 97,354 | 105,045 69, 212 67,311 | - 98,873 885, 267 99,681
8 Woodland in farms..... weneenesninn e ..acres..| 5,302 576 68, 257 52,835 58, 631 69,468 | 162,845 54,182 | 106,662 78,878
9 Other unpimproved land infarms.. c..oveeeerean... ea...BOTER.. 039, 941 46,882 008 10,753 13,870 , 416 13,117 ), 610 14,648
10 | Farmland reported as provided with drainage...............acres. . 676, 152 958 7,855 | 16,814 | 18,877 10,5672 2,133 1 47,805 543
11 | Farmland reported as needing drainage......... ..acres..; 1,341 903 8,262 8,043 | 28,201 | 44,412 50, 869 10,725 1 79,643 12,578
12 Drainngeonl(f. v ennearsevvasemens veveamennn . JBUTES.., 125, 548 302 1,638 746 5, 580 9,397 1,326 16,361 709
13 Drainageand cleating. . cocvereeiecromeereaenonnmonner o B8, 1,218,355 5,90 | 6,405 25545| B8)826( 41,472 | ©,309| 63,282| 11,777
Chester- | Claren- Darling. Dor- Fair- : Geor;
hod ons | Colleton. | ~37 & | Dillon, | poder | Ada. [ Florencs, towﬁ?‘
1 | Number of all farms in the county.............. terevmeaenemnnn weees 4,487 5,068 3,976 4,023 3,440 2,260 3,980 5,321 1,834
2 | Farms teporting land having dralnage............. 775 760 1,193 1,975 080 828 63 2,465 619
3 | Farms reporting land needm%dmirmge feererane 1,855 702 1,252 701 945 499 12 1,210 567
4 | Farmsin drainage and levese districts. ... ereeetrmnrerraarrasrernan [ 2 5 54 b2 PRI Pt vemnens ceveesannaliriaiine, .
LAND AND FARM AREA,
5 ﬁgtoximate land area of the county......... arvean cavesea..BCres..| 535,680 450, 560 720,640 | 387,200 [ 301,440 | 392,320 | 451,840 | 447,360 529,020
6 and in farms Clacres..| 319,892 | 235509 | 401,190 277,343.| 177,671 | 205,798 | 342,522 | 300,966 | = 227,632
7 Improved land in f acres..| 14%264 | 145,045 141,057 | 167,567 | 103,414 | 71,072 | 167,525 | 146,810 | 38,479
8 Woodland in farms. ... acres..| 164,756 | 85,242 | 281,038 4 431 | 68,609 | 125,120 | 138,016 | 147,801 | 150,485
9 Other unimproved lamn ~.acres. 6, 872 5,222 28185] 14,945| 5 588 9, 36, 981 6,205 | 38,738
10 | Farmland reported as provided with drainage..... .acTes., 7,750 | 23,686 ] 82,103 | . 51,881 | 28,041 | 24,712 1,98 | 56,525 [ 17,168
11| Farmland reported as needing drainage. . ... acres. . 2,663 40, 066 130, 119 17,70 21,900 37,617 352 47,033 85,831
12 Drainageonly.......... vreeananay acres. . 5,360 2,125 16,661 2,453 , 024 7,440 70 4,703 , 0368
13 Drainage and clearing. . .... g 67,204 37,041 113,458 X 19,876 | 30,177 282 | 42,930 79,786
Green- Hamp- Ker- Lan- Lexing-
ville. tone | Homy. | Jespor. | it | &G | Leurens. Lee. Yon.s »
1| Number of all farms fn the county. . ..ccoeerriverancnrnnrennianns 8,762 2,003 4,687 1,281 3,604 3,724 6, 088 4,217 4,818
2 | Parmsreporting land having drainage . . 5 648 3,034 365 30 7 242 840 813
3 | Farmsreporting land needing dralnage......oeeeeein.en perreseetiun 169 590 2,574 222 411 194 352 155 858
4 | Farms in drainsge and levee districts....... rhrevr e enrrene e, alomneconnana 4 40 v 10 [veviecannsfonn PO, 248 5
' LAND AND FARM AREA.
5 Afﬂiroximate land area of the county..... vetmemannan seseec.-BCTES, . 487,040 1 328,320 741,120 | 881,440 430,720 | 329,600 | 441,600 | 200,480 [ 498,560
B8] Allland infarms, . .uieeucvncnann nes--.n0PES..| 368,28 175, 484 443,500 | 174,573 | 203,486 | 255,309 | 359,805 | 196,779 378,680
7 Improvedland Infarfas. . .occeveiiniiemiaiinaasinanins aeres..| 186,515 38,029 108,771 89,500 [ 125,063 | 115,631 | 201,585 | 126,458 155,141
8 ‘Woodland in farms..... cresetessatnaaanne ettt anan acres..| 137,849 77,316 310,463 | 117,665 | 124,784 | 106,653 | 107,470 67,224 208,138
9 Qther unimproved land in farms. ............ convarennnon acres.. 41,024 10,139 , 17,408 (12,739 | 33,135 50,8080 3,007 15,404
10 | Farmland reported as provided with drainage.............. acros. . 724 27,635 66,808 1 28,226 2, 537 847 7,107 | 14,044 15,060
11 | Farmland reported asneeding drainage......... vees -BOTES. . 2,144 | 39,355 | 162,107 | 74,952 31,579 3,183 8,308 5,402 | 83,007
12 DrainBge Oy . . vrvrevnioversmonasorsmmsennnsealiomreansesn acres 1,525 A 301 , 2 (] 674 333 788
13 Dralnage and clearing. . . oo oo coorenerearennen femean \...8CT4. . 1,801 87,830 | 156,050 | 74,561 { 20344 2,527 7,694 5,060 | 52,2719
Marl- | 4 Orange-| Rich- Spartan- Williams-| All other
Marlon.| 54, | Oconee. burgg. lang, |Salude. Py, ™| Sunter. | Tpyre ™ gounties!
1 { Number of all farms in the county . . 2,570 | 4,477 4,183 8558 ‘ . 48,706
3 Ip«:arms repor?ng llnng hax{iixi)g aéaﬁmg 1, ggg 1,400 ’344 1603 3’53? 3 3%% K %?8 4 SSZ 5 323 '138
3 arms reporting land needing draing, i 75 1. . 584
4 | Farmsin drninagge and lovee istrictsé.: 2 ) S 8 9:23; gg ..... 455 698 59; 842 b 7
LAND AND FARM AREA.
5 | Approximateland area of the COUNLY . . euvuevearsrasaee o Beres. .| 338,560 | 332,160 | 418,000 | 723,840 | 480,640 | 278 400 | & 6 : 4,237,440
8 | ARTARAIN (armmS. s rvae e rroers vevmeremnnnennneesessee oo BOTES. ]| 160)492 | 214,338 | 287,800 | 406,308 | 277 102 503 001 | 405,365 | 907,950 | 4o, 169 3,104,773
7 Tmproved land in farms. ... ..c..o... . weveseseannoBCTES..[ 80,620 | 140,080 | 120,258 | 288,227 | 130,623 | 130,304 | 247,594 | 167,457 | 151,533 | 1,081,260
8 Woodland 1N JATTNS, « -z vy eeenrnsen . -..-neres.| 72,8R1| 70,1411 129,836 | 187,248 | 131,524 | 106,200 | 130,812 | 6,194 | 180,082 | 1,087,741
9 Other unimproved land Infarms.......ooueeeeaenoeoo.onores..j 6,082 | 3,198 | 17,706 | 20,831 | 15,045 | 9,087 | 20,775 | 12,108 873 [ 335,772
10 | Farm land reported as provided with drainage..............8cres..| 82,051 1 40,512 504 0,85 } 1,408
11 | Farm land reported as noeding drainage.....................aores..| 21,052 | 21,016 | 12,015 5008 | au 58 | 10667 00| avare| swos| oo
12 Dra.in&goonlf.-..................... ceeseees..BOrES. ) 1,393 L4859 563 | 9,468 '8 oy I » 964 '
13 Drainage and clearing. . ..ecvomis fiatenaicnaarnns ~eeoee-Bered..| 20,620 | 19,527 | 11,452 | 17,541 | 87,253 | 10,250 | 13,121{ 18870, 32,241{  B8,684

1 No drainage on furms reported in Chester County.
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645

DW= DoAY

P

|
. . e QO
THE SBTATE. Beaufort. | Clarendon, | Orangeburg. eoufﬁ.legs.l
LAXD AREA,

Approximateland area of the state or county......... temsassarieresevasseernannan ..acres. . 19, 516, 500 449,280 450, 560 723,840 5,702,640

Allland in operating drainage enterprises........... . ’

Improved Tand. it g ...... e ST T Soces, lglg% g'ﬁm 4'2{44}9 %’ g?)ﬁ ?3'%3

Por cent of all improved land in farmg. ... ) 1.0 1 0.2 4.7 ‘0.8
TImDber and CUE-OVEE JA0A. L .. .oiireirrveeemnnseeeressnronsserssrmssmmnommossss BETES - 64,03 17,2%) 3,958 28,845 14,874
Other unimproved Jand. . ... e ————— T L acres. 16, 00k 5,760 | vennns e " 564 9,878

Swampy or subject to overflow in enterprises. . ... veeaenans reaaen ; : )

Suﬁcn% 2 1055 0f Crops from derectlvegrsinage. : cevaerraens v oo s JCTES. . 18,386 ; 2,‘&) ernrereasnnns 8, 3;31 3, 7&

Assessed acreage. . ......... evenetetnernenraaann . 140,031 | 5600 |4, 800" 42,816 35,315
Excess over all land 1n operating enterprises SRRSO ST R AR I eerlrerernansnnnen

DRAINAGE WORXKS.
Opeg ditc}n%se:d woR
ompleted. ... .. veenns
AddRiunal under construction. ) 22’?; 2?%?}'
Maximum completed in any en .. 100.0 100.0
Maximum width at bottom of ditch 2. .,. . 28 2%
Maximum of average depths of outlet ditc . 10.0 10,0
Mean depth of branch ditehes®.....ecuve.nn.. .. 5.2 45
Tile c«?rainis:ted : '
sompleted. ....ovvvenrenveraus . .5
Addltional under construetion.,.. . igi 5 igig
Maximum completed in any enterprise. . 64.0 64.0
Maximum size of tiles... ... U . . 24 b
Accessory levees and dikes:
Completed venveres . 12.0
Additional under CONSIIUCLION. .- vovrrererervarerasnerennsen Ceneneees 30.0
Pung;in{g plants:
ngine capaelty.. .coeevernennennn.. crerneaes reerieseeresiraraarannans horsepower. . 155
Pump capacity..... .gallens per minute. . 44,600
Area served DY DUMIDS .y vevvrsrsensnnsennannns nenmameteaneeanernaa————————- acres. . 2,940

Arca drained by open ditches only2................. [ R acrea. . 1

Length of t%ese ditehes. .oovvnnnn. -.iles. . 2?’231;
verage length peracre.v.vecceeesuencnnn- e anesamamemesmenmaan feet. . 25.0
Area having open ditches, tile drains, and levees 3. .....coviveevaorieevennnan.ndl acres. . 9,200
Length of these drains.............coaveeaae, miles, . .5
VOrage length POr BCre. . ....cvuuveurrrecrerrancaracssansresnen ... feet, . 216.7
Length of the accessory levees. ......... vrrnen reresranenan reesnsumnnranas eeneomiles., 42,0
DEVELOPMENT OF LAXD,

Improved land In operating enferprises, 1020......ccovvreerenenrrernrnrenneensansas ACIes, 59,075 34, 560 34 13,408 10,763

Improved land prior to drainsge......... .o BETES. . 51,349 B4, 500 1ovemveerunnnan 12, 545 3,644
Increase 8ince Arainage. ...ocvecenrecvrverecesnnns . BCTES, 563 6,819

Per cont of INCrease. .oouevieeeisnnuscuennssseanen enmiasieceinsernaan 4.4 1%2.9
Per cent increase is of all improved land in farms, 1 . 0.2 (1

Timber and cut-overland, 1920...... 2R, 845 14,874

Timber and eut-over land prior to dr: 2,126 17,985
Decrease since drainage. 281 3,111

Per cent of decreas 1.0 7.3

Qther unimproved land, 1920, ......ccue. 563 9,078

Other unimproved land prior to drainage 845 13,38
Decrease since drainage........... cee . 262 3,708

POr CONE OF AOGIOAIG. - - eevomneserennsmsneimnneseennnnneneannen 3.4 .7

Swampy or subject to overflow, 1020..........ocuee feveectescaneeaanaran werenenees ACTES. . 18, 206 5,760 1. P 8,704 3,742

Swampy or subject to overflow prior to drainage.. . 3 01,354 57,600 3,870 9,971 10,913
Dec&ease six%cei%rainage. peecrresaanavanas 73%4? 51 6(?;4(} :130(%78 1, %ﬁz 16557;

or cent of decrease..... reeearannea. TR P, %0.1 ] X 12,7 .
CAPITAL INVESTED AND COST PER ACRE. !

Total capital invested in and reguired for completion of operating enterprises.....dollars. . 936, 514 15,478 12,000 179,219 729,819
Capital invested in these enterprises to Dec, 31,1018 ... ..., . ..... . ..gollars., . 582,183 10,376 4,000 24,219 543, 588
Adpditional capital required to complete these enterprises...... ...dallars, 354,331 | , 100 8,000 155, 000 186,201

Average cost per acra when completed............ reresnencrasnaerareronen dallars, . 6.69 0. Ait] 4.19 2.67

Enterprises constructing open ditches only......cooveiviacinninan crerennrianen ,..dollars.. 526,514 | 15,476 12,000 174,219 319,519
Average cost per acre when completed............. . 4.02 0.2 2.79 4.19 12,25

Enterprises constructing open ditches, tile drains, and levee: 410,000 1........ PN PO N PR R 410, 000
Average cost per acre when completed. .......ooiiiiiiiiiiiiian, 467 ||..ens vesrarssslarsernaines varlersnrnaes 44,57

CROPS. ;

Improved land in enterprises reporting—

Cotton as principal crop on drained land. 3,340
Corn as principal crop on drained land... 2,601
Vegetables as prineipal erop on drained 1 2,052

Other erops as principal ones on drained land..

“r

1 Includes only Anderson, Berkeley, Charleston, Colleton, Dorchester, Hampton, orry, Ocenee, Pickens, Williamshurg, and York Counties,

3 When works under construction have been completed.
8 Tneludes 1,120 acres of potatoes.



SOUTH DAKOTA.

The following tables present the statistics of drainage
for South Dakota collected at the census of 1920. The
figures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage has
been taken heretofore, so there are no comparable
figures for previous years. The data relate to the
artificial drainage of land in farms, and of other land
that ultimately will be used for agricultural purposes.
The organized drainage enterprises may include areas
of unimproved land not yet in farms. The statistics

for drainage on farms were collected in the general
census of agriculture, while the statistics for drainage
enterprises were obtained in a special canvass of those
enterprises. Since drainage on farms may be either
inside or outside an organized enterprise, and the
drains that each individual owner installs upon his
own farm may be either supplemental to or entirely
independent of the works installed by an enterprise,
the figures for the two parts of the drainage census
are presented separately.

Tasre 1.—SUMMARY FOR THE STATE: 1920.

ITEM. Amount, Per mt of
DRAINAGE ON FARMS,

Number of all farmain the state......ovveeenereiiiririirrerreraneraneans 74, 637 100.0

Tarms reporting land having drainage.........ccooeviiiiiiiiiiiiiaaae. 4,077 5.5

TFarms reporting land needing drainage........oovvvmniinviaieirvaruanee . 11,828 15.8

Al 1and in faITNS. «vr v e ieinasensecncarorasnnsorasascasscssncarnns acres. 84, 636, 491 100.0
Tmproved land in farms....eeeveaeiiaeennarmiriaasineriainenaans acres. 18, 199, 260 52.5

Farm land reported as provided with drainage ........ooocviiiiiiieans acres. 161,871 0.5

Farm land reported as needing drainage........cocoviimmeiiianinenians acres. . 444, 915 1.3
Needing drainage only....oooveeereneeiiiiiiniiiiia s acres. . 356,049 1.0
Needing drainage and clearing....o.oooviviiiiiiiiiiiiiaininns acres. 90, 866 0.3

DRAINAGE ENTERPRISES.

Approximate land ares of the state........coviiiii i e o oL 80TES. 49,195,520 100.0

All 1and in operating drainage enterprises.. ... .cocoeeemninnanranonan acres 222,062 0.5
Improved land.....comcviicoann.. s er e teeaaiiaa s acres 178, 540 0.4

Per cent of all improved land infarms.......covviieinieiiiiaiinn L0 feeucerens
Unimproved 1and'e..ceieveintenneunaneircmree e acres 43, 522 01
Swampy, subject to overflow, seeped, oralkali ... .c.ooemianiaaas ACres. . 6,067 gﬁ )
Suffering a loss of crops from defective drainage...........cooonnnt acres. . 481 %)
Improved land prior to drainage...........ooeveeiieuainaornonn 80Tes. . 08,724 0.2

Increase since drainage DEgan. ... c.oeviinreorerrimnaaaaeas acres. . 79,816 0.2

Land in nonoperating enterprises. .. .....ovivmuermioisamcaraianaen BOTEB . <emaeancanssonnoslocnonnnaes

{

Open ditches in operating enterprises......ccccooomveemviaiiainenenn. miles. . 245.9 100.0
COMPLELEd. oo vveennmaracranasasnaeasescasesorenansassnenanaenan miles. . 237.8 96. 7
Additional under ConstruCtion. . ...ocivcarerrureemse i ens miles. . 8.1 3.3

Tile drains in operating enterprises.... miles. . 2129 100.0
Com leted.p. ...... g . p .......... miles. . 179.8 84. 2
Additional under coOnBtTRCIION. cureeraravesememararasreseses .. miles. . 33.6 15. 8

Total capital invested in and required for completion of operating enterprises. .. $1, 732,729 100.0
Cay ?tal invested in these enterprises to Dec. 81,1018, ..ccvoineeinnnacnes 1,461,063 84.3
Adlc)iitional capital required to complete these enterprises...............-- 271, 606 15.7

Average cost per acre when completed.....ooovevieiicininisaneren. T80 leeeieene.

\

1 Only 4 acres of timber or cut-over Jand reported.

3 Less than one-lenth of 1 per cent.
{647)
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DRAINAGE—SOUTH DAKOTA.

Operating and nonoperating enterprises,—In the
tables that follow, statistics are given for operating
enterprises only, as no nonoperating drainage enter-
prises were found in South Dakota. The operating
enterprises, as already defined, include both those that
have completed their drainage works and those with
such works under construction; among the latter
might be any that had completed the original plan of
reclamation several years ago but were constructing
extensions or enlargements on January 1, 1920,

TaBLE 2.,—LAND AND CaPITAL INVESTED 1N ALL ENTEHPRIBES,
CrassiriEp A8 BerweeN Works CourLerED AND Works UNDER
CoNsTRUCTION: 1920,

LAND. CAPITAL, !
To Dec. 81, 1919,
CLASS, Addi-
' cle)agl;; tional
Acreage, of Pex;; rtaquimd
cen Q QoM
total. || Amount, of plete.
total.
All operating enterprisess..... 222,062 | 100.0 || $1,461,083 { 100,0 | $271,660
With works completed............ 124,132 | 55.9 2,787 1 645 [veusrnree
‘With works under construction....| 97,830 | 44.1 518,308 | 3556 | 271,066

1The inquiry asked for the ¢ total cost of the enterprise to Dec. 31, 1019,”* and
for an “esfimate of additional investment to complete.’
2 No nonoperating enterprises in South Dakota.

Location of enterprises.—All the enterprises in South
Dakota are situated east of Missouri River, and most
of them are in the southeastern part of the state.
Nearly all the land in the enterprises is drained through
tributaries of the Missouri.

TasLE 8.—LAND AND CAPrraL INVESTED IN ALL ENTERPRISES,
Crassreigp BY DRAINAGE Basin: 1920,

649

to afford relief from overflow for the district as a
unit. Therefore, the fact that an enterprise which
has completed the construction of the drainage works
authorized contains lands still swampy or subject to

i overflow, or land that suffers damage to crops, does not

show that the improvement works are inadequate.

TasLe 4,—Laxp v AL Extenrrises, CLagsiriep 8y CONDITION:

1920,
OFERATING ENTERFRISES, !
Total.

CONDITION OF LAND. Works

Vgoogllss under
it leted |, hon

cen! uc
Acreage. | gra) || (86re8). | Trhores).
land.

Alland in enterprises., ,..oeuneneeo. - 222,002 1 100.0 124,132 $7,930
Improvedland.. ................. 178, 840 50. 4 110,374 68,166
Unimproved land%................ 4,802 19.6 18,758 | 20,784

Bwampy or subject to overflow....... 6,067 2.7 3,801 2,266

Suffering 81088 01 CT0DS, vevseernnvnnys 481 0.2 L 57 O (R,

i}

1 No nonoperating enterprises in SBouth Dakote.
& (mly 4 acres of timber or cut-over land reported.

Size of enterprises.—Presentation of the statistics
by counties requires that an enterprise located in
more than one county be divided, and the part in
each county be considered a separate enterprise. In
this way, 90 drainage enterprises are counted in South
Dskota, with an average area of 2,602 acres assessed.
The assessed acreage exceeds the land in enterprises
by 12,139 acres, which is the amount of overlapping.
The land in enterprises and the assessed acreage on
each line of Table 5 refer to the same enterprises.
From the total area of each enterprise, designated as
the assessed acreage, deduction was made for the

amount of overlapping with enterprises organized
LAND. CAPITAL. . .
v i previously, to determine the acreage to be tabulated
To Dec. 31, 1919, as land in enterprises.
SIN. Addi
DRATNAGE BASIN 01;,‘?1‘; ) tional TapLe 5.—Lanp 1v OreraTING ENTERPRISES, CLASSIFIED BY
Acreage. | "o Jur | equired SizE oF AREs Assessgp: 1920,
total, || Amount. of plete.
total.
ABRESSED AREA,
All operating enterprisest......| 222,062 | 100.0 || §1,461,063 | 100,0 | $271,666 o Lﬁand t}.?es P
' HZE GROQUP. en ar
Big Sioux River, 50,078 | 26.8 856,961 | 45.0 | 192,760 (gpresJ. Acr cent
Missouri River. 162,480 73.2 800,703 { 54.8 78, %06 eage. o
Minnesota River 495| 0,2 3,393] 0.2|cc.nen total.
! No nonoperating enterprises in South Dakote. AT} OpOrating EnterDHSeS. s sesmnnnnenrsenen.] 202,062 1 234,201 | 100.0
™ . ‘ : Less than 200 acres. . 519 619 0.2
Condition of land in enterprises.—The drainage %Eo sgoacres.. 10,020 o027 | 43
. : M 1o PCTES . Ly 'y e
enterprises in this state generally are reported to have 100 o 4940 ac ;"33923 G| 1
: : e B, to 9,949 acres. . .
been organized for the improvement of agricultural | 306 to 19,098 neres. .o 1ol 124,226 1242261 530
land that was wet, swampy, or subject to overflow,

though a major part of the acreage included in the
enterprises was unimproved before drainage was
provided. Only 640 acres were reported as timbered
or cut-over before drainage, and only 4 acres as tim-
bered on January 1, 1920.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms, and

Character of enterprises.—All the drainage enter-
prises in this state are county drains organized under
the drainage law of March 7, 1905 (ch. 98), or that of
February 21, 1907 (ch. 134). The later act did not
specifically repeal the earlier one, but the principal
provisions of the two are nearly identical. The state
constitution declares that the drainage of agricultural
land is & public purpose (art. 21, sec. 6, adopted 1906).
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The county drains are established by the board of
county commissioners upon petition from one or more
owners of land that will be affected, if the proposed
drainage will be of public benefit or necessary for
draining agricultural land, The county commis-
sioners inspect the route of the proposed improve-
ment, and may have a survey made and determine
the location of the drain. Public hearing upon the
petition is held by the commissioners, who then dis-
miss the petition or establish the drain and fix the
damages to be paid for any injury toland or property
that will be caused by the work. The cost of the
drainage is paid by the land, railroads, towns, and
townships in proportion to the benefits to be received
as determined by the county commissioners. Appeals
from the determination of the commissioners may
be taken to the circuit court of the county. Con-
struction of the drain is secured by the commissioners,
who may issue bonds payable in not more than 20
years from the special assessments against the prop-
erty benefited. Axn act of February 26, 1909 (ch. 102),
requires that the county commissioners make their
examination of the route of a proposed drain in com-
pany with the state engineer, who shall have super-
vigion of the survey and of the design and construction
of the works.

Drains in two or more counties are under the juris-
diction of the board of commissioners of the county
containing the greatest part of drainage area, if not
more than one county contains as much as 3,000 acres
of that area, according to an act of March 10, 1917
(ch. 208). When two or more counties each embrace
more than 3,000 acres of land to be affected by the
same drain, the boards of commissioners of all those
counties have joint jurisdiction. Before 1917, for
draing in more than one county the petition must have
been signed by owners of land in each county affected,
and the boards of commissioners of those counties acted
jointly.

Drains to be established by mutual agreement are
authorized by the laws of both 1905 and 1907. The
owners of the land to be drained may file with the
county auditor & written agreement, duly acknowl-
edged, stating the location for the drain and the appor-
tionment of damages and benefits. The county com-
missioners then will have the drain constructed in
accordance with the agreement if they deem the enter-
prise will be of advantage to the landowners.

The formation of drainage districts in South
Dakota to secure cooperation with similar districts
in neighboring states, when such cooperation is
desired in obtaining drainage and protection against
floods, is authorized by a statute of February 24,
1917 (ch. 209). The districts are to be established
by the circuit court of the county, upon petition from
50 or more residents and freeholders in the territory
to be embraced in the district, or from the county

DRAINAGE—SOUTH DAKOTA.

commissioners. A board of three members to gover
the district is appointed by the commissioners. Prg.
vision is made for a district situated in two or more
counties. No enterprises were reported as orgamzed
under this law.

Laws authorizing the establishment of public draing
by the boards of county commissioners and by the
boards of township supervisors, upon petition from
one or more landowners, were enacted by the legisla~
ture of Dakota territory in 1883. Viewers wers
appointed to assess damages and benefits, the cost
being apportioned according to the benefits. The
South Dakota statute of March 10, 1897 (ch. 76),
enacted a new law similar in its main provisions to the
territorial drainage laws, which were repealed. No
enterprises were reported under any of these statutes,

TaBLE 6.—LAND AND CAPITAL INVESTED IN. ALn ENTERPRISES,
Crassirrep BY CHARACTER OF ENTERPRISE: 1920.

LAND. CAPITAL,
To Dec. 31, 1919,
CHARACTER OF ENTERFPRISE. Per : Addi-
tional
Acreage. cgr‘xt Pert r{aquired
cent | to com-
total. || Amount. of | plete,
total,
Alloperatingenterprisest....{ 222,062 | 100.0 || $1,461,063 | 100.0 | 3271,608
County drajns..seeeueereneananens 222,062 | 100.0 1,461,083 100 0 271,666
Laws of 1905, ch. 8..... ....| 66,796 25.8 265 13| 18.1 |.........
Laws 01907, ¢h. 234..cecvennn, 185,266 | 74.4 || 1, 195 950 81 9 271,668

! No nonoperating enterprises in South Dakota.

Drainage works.—The total works completed by
the drainage enterprises to December 31, 1919, com-
prised 237.8 miles of open ditches, 179.3 miles of tile
drains, and 2.4 miles of accessory levees; the addi-
tional lengths under construction were 8.1 miles of
open ditches and 33.6 miles of tile drains. These
figures do not include drains or levees installed by
individual farm owners supplemental to the works of
the enterprises, nor the works of flood-protection or
levee districts that had not undertaken the construc-
tion of ditches or tile drains. There are no pumping
districts for land drainage in South Dakota.

TaBLE T.—LAND AND CAPrraL INVESTED IN OPERATING ENTEE-
PRISES, CrAssIFIED BY KIND or DramNace Works: 1920.

LAND. CAPITAL.
To Dec, 81, 1919.
KIND O¥ WORKS, Addl-
feg“t tional
Acrenge. of Per [required
total, || - Amount. c%’i‘t top&%gf-
total.
ANKINdS.e.oiceeoreiniiannnn.. 222,002 | 100.0 || 81,461,063 | 100.0 | $271,668
Open ditehesonly........evennnn.. 145,834 | 65.7 822,864 | 56.3) 68,908
Open ditches and levees. .......... 4,120 | 1.9 0,447 | 0.6 .ees.nnes
Tiledrainsonly.... ..o .euen..... 30,764 | 13.9 312,803 | 9L.4| 47,460
Open ditehes snd tite drains....... 40,664 | 18,3 313,230 [ 21.4 | 155,300
Open ditches, tile drains, and levees 6801 0.3 ,710 ) 0.2 foueenens




DRAINAGE—SOUTH DAKOTA.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 14 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table II, line 15 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that
may be obtained in the enterprises as determined by
the depth of outlet provided for farm drains. The
mean depth was computed by giving each separate
depth a weight in proportion to the acreage it serves.
As most enterprises reported depths in whole numbers
only, the occasional decimals were omitted in making
these computations.

TaprLE 8.—LAND 1N OppraTiNG ENTERPRISES, CLASSIFIED BY
Averaee Drepre or Branca Drrcugs: 1920,

Per cent

DEPTH OF BRANCE DITCEES. Acreage. of total.
All operating enterprises....coeeveriverceiianianarnn. 222,062 100.¢
306089000, Caeuii e 23,035 10.4
4.0to 4.9 eet... 18,995 8.6
BOE05.910 e uunerrinnstarnuaiernnunasiucnncrarersersine|ensnasneancoge|ons weraars
8.0 t0 6.9 feet. 47,520 214
7.0t07.9fceb.......... ,500 0,7
Not reporting branches 131,012 59,0

Maintenance of works.—The drainage laws of 1905
and 1907 provide that assessments for maintenance
of the drainage works may be made by the county
commissioners upon petition from an interested land-
owner, to be apportioned in the same manner as the
assessments for construction. The later statute pro-
vides also that all drains constructed under any law

of the state, except as otherwise may be provided, |

shall be under control of the county commissioners
who must keep the drains in good repair. Each part
of a drain situated in more than one county is under
the charge of the commissioners of the county in
which the part is located. The works of drainage
districts under the statute of 1917 are fto be m4in-
tained by joint agreement in the same manner as
prescribed for construction, but in the absence of such
agreement are to be maintained like county drains
under the law of 1907.

TaBLE 9.—Lanp aAND Carrran INVESTED 1N OPERATING ENTER-
rrisEs, Crassriep By MrerEop oF MAmTENANCE: 1020,
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Date of organization—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the drains were established by the county com-
missioners, since there may be a period of a year or
more between the decree of establishment and the
beginning of actual construction, and since the work
of construction may occupy several years in a large
enterprise. It was not practicable, however, for the
census to secure data as to the time of the beginning
or the completion of the drainage works. Under
the date of organization are tabulated the entire area,
works, and capital of each enterprise, even including
any extensions made after the original plan of reclama-
tion was completed.

TasLE 10.—Laxp 1IN OpERATING ENTrrPrisgs, CLASSIFIED BY
Dare Extenrrise was OraaNizep: 1920,

i LAND, ! ABEA ABSESSED,

DATE OF ORGANIZATION, Per ! Pe?
Acreage, | centof | Acreage. |cent of

total. | total.

= |

All operating enterprises. .......... P R2082 100.0 | 234, 201 00,0
1905 to 1009, . 26,8 50,446 | 25.4
1910 to 1914.. 18.2 52, 504 22.4
1915 to 1919 Ba.1l 1zal| 522

TaBLE 11,—Caprral InvesTtep 1IN OPERATING ENTERPRISES,
Crassigiep By Date Enrrrerisg was OrcaxNizen: 1820.

CAYITAL,
To Dac, 31, 1919,
DATE OF OEGANIZATION, Additional
-
er centi complete,
Amount. |, 2OV 2
All operating enterprises. ...cvevvvenescmres $1,461, 063 100.0 8271, 606
SR o 1 R 230, 876 5.8 [eonmasennan
1910 to 1914, . . 454, D28 311 35, (110
WIS 10 1919, . ... o 715,250 | 51l 236666

TasLe 12.—Drarvs anp Levees (Comrreren anp Unprr Cox-
STRUCTION) 18 OPERATING ENTERPR18ES, (CLAsSIFIED BY Date
ExTerrrisE was OReaNizep: 1820,

DITCHES. TILE, LEVEES
DATE OF ORGANIZATION. Y per ‘ Per Por
Miles. jeentof i Miles, |centofi Miles. |centof
total J} total, total
i 3 -

All drainsand levees. 245.9 | 100.0 212.9 | 100.0 2.4 100.0
1805 to 1909... . 79.4 3.3 16.0 7.5 LB 75.0
19163 to 1914.., . 103.4 42,40 29,8 14,0 Q0.8 5.0
1915 to 1019... 63.1 .7 157.1 VL {3 | PR, N

CAPITAL,
LAND
To Dec. 31, 1919,
ENAN Addi-
METHOD OF MAINTENANCE. tioma]
Per 1"(3:'t reguired
corn.
Acreage. chrxt Amount. c%? tg]ete.l
total. total.

All operating enterprises.....| 222,082 | 100.0 | §1,461,083 | 100.0 271, 606
By district forces 56,150 | 25.3 580,824 | 40.4 192,76
BY contract 0 Thiees| 2 60,685 | 4.2 |..... o
No maintenance provided....... 160,240 | 72.2 810,554 | 585.5 78,008

Crops,—The principal erops grown upon the drained
land in drainage enterprises are corn and wheat.
Data were not secured to show the part of each
enterprise planted to any crop, so the enterprises
have been classified according to the principal crop,
and the total area of improved land is shown thus
classified in County Table II. No data were secured
at the general census of agriculture to separate the
crops grown upon land drained artificially from those
produced upon land drained naturally.
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County TaBLe X,~DRAINAGE ON FARMS: 1920.
K-
T STATE. || Beadle, an‘l’g& Big’g‘;_ Butte. | Clark, Clay. | Davisan,
1 | Number of allfarms in the state or county........ eeereaeananeann veoen 74,637 1,716 1,304 1,801 1,008 1,519 1,237 !
2 | Farms reporting Jand having drainage.. - . 4,077 " 12 s "114 16 8L "187 Sé
3 | Farms reporting land needing drainage. 11, 828 330 305 415 78 435 106 79
4 | Farms in drainage and lovee distriets. .. .cvieveeiiiairracaieisnnanenn 1,028 3 1] 14 12 3 20 8
LAND AND FARM AREA,
5 | Approximate land area of the state or county...................8cres..| 49,185,520 800,000 | = 366,720 | 508,240 | 1,464,060 623,360 | 257,920 278,
o | Aland In farms. o oo o 34,630,401 | 505,006 | 353,250 | 472,237 | 722,033 | 521,769 | 236,42 zmjﬁs?
7 Improved land in farms 18,189, 250 529, 308 271, 508 416,125 88, 367 483,557 | 210,830 | 212,470
8 Woodland in farms. ..., 536,183 3,831 7,050 32,737 3,3 5,881 | %o
9 ther unimproved land 15,901, 068 171,837 74,593 51,071 , 929 64, 87, 10,708 45,385
16 | Farm land reported as provided with drainage ..8cres.. 161,371 577 2,980 3,298 526 560 14,1680 4,1
11 | Farm land regorted 25 Beoding drainage acres. . 446,915 15,505 5,187 | 13,850 1,712 | 16,870 741 100
12 Drainage only........ - acres.. 356,049 15,375 4,704 12,404 1,664 15,752 7,412 0403
13 Drainage and clearing acres.. 90, 866 220 303 , 455 48 2218 |..... ROV 1,206
; Hutchin-
Day. | Deuel. | Douglas.| Grant. | Hamlin. | Hanson. (=g Jones, %ggs-
1 | Number of all farms in the County ..oeeeamecerinrvrsreasecnrossocasnnss 1,995 1,160 912 1,847 1,054 879 1,563 484 1,697
2 | Farms reporting land having drainage.. 205 184 151 54 178 162 1 205
3 | Farms reporting land needing drsinage. 759 417 239 278 162 411 874 2 490
4 | Farms in drainage and levee distriets....... vavesmameenen vavemesenntoces 18 26 30 38 26 101 . 4
LAND AND FARM AREA.
5 AFgroxlmate land area of theconnty............. PO .acres..| 670,040 278,400 | 442,240 | 232,800 | 276,480 | 522,880 | 628,480 | 520,060
6| Allland Infarms......cvuieivecnronns ......BC705..| 632,055 | 343,781 ) 254,178 | 384,687 | 803,724 | 264,746 | 501,336 [ 409,456 487,685
7 Improved land in farms..... van ....BCres..| 500,462 ) 182,129 | 302,064 | 270,836 | 206,080 402,390 | 177,884 450,258
8 Woodland in farms,......... ervens wee BOTEB. . 9,8 3,245 3 5 3 1,827 2, 591 5,486 13,832 7,089
] Other unimproved land infarms. . coc.vvveniiriironeas wo...BCres..| 115,774 6, 68,049 77,320 30, 981 40,074 93,461 | 307,740 30,338
10 | Farm land reported as provided with drainage.......c..... -...BCTES.. 3,577 7,801 1,198 4,505 3,887 7,836 8,252 1,750 5,010
11 | Farm land reported as needing drainage.... ..acres..| 24,790 12,280 5,523 5,616 4,783 15,973 8,626 140 1,197
12 Drainage only...... vreentcancnan ..acres..| 23,630 12,050 5,404 5,121 4,705 15,432 8,308 |....... aes 10,179
13 Drainage and clearing.....ccoveeieinnen . erernerrannn s acres.. 1,154 119 495 78 541 320 140 348
Minne-~
Lake. | Lincoln, | McCook. | Marshall,| Meade. | Miner. haha, Moody, | Roberts,
1 | Number of all farms {n the count 1,285 1,755 1,253 1,269 1,722 1,163 2,204 1,245 2,194
2 | Farms reporting land having dra 314 188 167 06 3 51 287 145 117
8 | Farms reporting land needing drai 644 280 462 368 52 320 655 | 331 604
4 | Farms in drainage and levee distr 103 114 15 54 [i] 2 79 17 30
LAND AXD FARM AREA,
5 ﬁaxiroximate land area of the COURLY. .. v.eeuemrennrenennencnns acres, . , 367,300 | 366,720 | 568, 9,234,240 | 363,520 | 521,600 | 337,280 | 711,040
6 | Allland in farms. ... O A ..acres..| 332,507 027 | 821,706 | 495,059 | 1,380,407 | 337,198 | 488,764 | 306,761 | 617,408
7 Improved land in farms....c.veeueaaacecnn. . ..eeo80TCS..| 201,323 | 820,760 ) 277,530 | 415,035 , 8 267,506 | 481,230 | 257,008 | 508,765
8 ‘Woodland in farms...... hennreraevnraatnen vee ..8cres.. 3,545 5,816 , 951 A 20, 547 5 004 9, 262 7,727 5,370
9 Other unimproved land in farms. ......... meamann veweee...BCTES..| 87,720 | 10,451 | 41,306| 50,144 | 1,157,388 | 66,538 | 48,203 | + 42,031 | 103,
10 | Farm land reported as provided with drainage..........c...co.. acres, . 8,500 8,559 2,868 6,738 580 1,926 7,509 6,186 4,544
11 | Farm land reported as needing drainage.............. 18,200 | 10,308 11,362 | 20,874 5,771 8,902 14,014 11,441 | 19,562
12 Drainage only........... PRSU et . 17,437 9, 10,212 | 8,764 130 8,843 | 13,001 | 10,609 | 16,784
13 Drainage and clearing.......... nvseemasanen reemnbmennnonnes 7 1,150 12,110 5,641 149 1,013 832 2,798
Sanborn, | Spink., | Tripp. | Turner. | Union vyg?t]]; Yankton. ﬁg&%ﬁ
1 { Number of all farms in the county........ 1,021 1,874 1,856 1,862 1,421 683 1,520 29,538
2 | Farms reporting 1and having drainag 92 25 7 7 1 213 80
3 | ¥arms reporting land needing drainage .. 633 78 38 661 280 123 191 1,130
4| Farmsin drainage and leves districis,... 20 19 [eeceanen . 184 8 4
LAND AND FARM AREA,
5 | Approximate land area of the COUNtY....cemearananeeenserenn .. BCBS. . 967,040 | 1,042,560 | 304,880 | 289,280 4, ,720 | 81,111,680
6| Allland in farms........... PRAPPO— [P 864, 006 776,607 382, 202 249, 883 371,701 314,308 10,781,414
7 Improved land in farms.. 794,005 | 388,260 | 334,280 | 220,572 | 202,118 | 235,707 7,807,648
8 Woodland in farms, ..e.eeveeen.-. . . 7,211 6,385 4,748 7,447 8,710 8,1 208, 682
9 Other unimproved land in farms........... R acres. . 62,700 | 381,062 43,314 12,864 | 142,968 70,435 | 11,675,088
10 | Farm Iand reported as provided with drainage........ 5,027 2,631 690 20, 094 2,640 540 6,959 3,104
Farm land reported as needing drainage. ......- 40,209 2,329 2,194 | 16,300 | 10,981 14,353 7,405 71,50
12 DraiDage only. . .cccoveecesaannarcnes JORR 85,350 2,066 2,104 | 15,143 ) 958 5,008 41,071
13 Drainage and clearing. ........... Y -7 - I 4,859 268 eeueennn 1,157 4,519 13,305 2,307 30,429
1 No drainage on farms reported in Armstrong, Brown, Buffalo, Campbell, Corson, Edmunds, Gregory, Haalk TLyman, McPher-
son, Mellotto, Ferkins, Shanson, Stanloy, Bully, Todd, W asbabaugh, ana Ziebash Gomnties =" o 80"y Heakon, Harding, Hughes, Hyds, Jackson, Lymen,
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C=IM R TIAI  we

£ =
'THE Sum.j!jnmokings. Clay. | Davison, | Douglas, | Hanson, %{,’I’.‘;”' Lake,
LAND AREA, %v
Approximate land area of the state or couBLYeeesesoenecinnsenea. BCT03,.| 49,105,520 | 506,240 1 267, 0201 276,480 | 2FR400 | 276,480 520,960 | 359,680
Allland in ogemtgzg drainage enterprises. 202,062 Z 1,200 29, 500 6,138 7,120 . 1,830 28,240
ImpIr,ove lang i Tmereeet . 178,540 1] 1,080 K, 529 5,463 4,084 3,071 1,778 2%, 451
Uni er cent of al farms LO0 0.3 17.7 2.6 2.7 L 0.4 7.7
nimproved 1nd. ... ..ocreruveraraaren 143,522 1 120 1,000 675 2,138 560 152 5,789
Swampy or subject to overflow, in enterprises s, 067 | k1 2
Sufferin, nlossz)!crops Iromdéractivec{?alnage.. ‘ig?z: "221 ! 120 . “) 1% Zag 4§ .45 1’%6
A8309360 BOTBAEO. o oo errmarenrrercntnsaencsnenn rareen 234,701 | 200 §1, 008 6,138 7,120 3,640 594 240
Excess over all 1and in operating enterprises.e.rereeceesnneess 12,188 11, e 12,139 orvennannn B T TIT LY .
DRAINAGE WORKS, ‘ |
Opag dltclh‘tmd 1 j |
Jompleted......oeriiiiiiiiiiiiii i trrenvervansaninn e, . X 37. 3 \ 3 L1 X
ﬁddgtimalundafgogs;tmctlon ..... i Eim _.43 ...... WO .”81]5!08 :&21\‘ . 95
aximum completed in any enterprise.. . Jmijlex.. .4 n5 3 3 3 .
Maximum width at bottomyo{ di t‘r':% | . :’ei? ! ?l ! 78 10 Z 8 g l ¢ g 13 1 513
Maximum of average depths of outlet ditches ... ............. 0088, 6.6 10,6 6.0 5.0 1.8 9.0 8.5
Mean depth of hranch ditehest .., vveiecinaaiisrraeinasanneacfobt., N B0 liieeaimanns 6.1 4.0
Tilcéiminlszt . |
123 (1) L - PR R 111 (- S Havrnnomasnsloscoernanss . o.2! 7.6 . B2,
Additional under construction............ .........m;leﬂ.. Cerienna !99 ...... T PP ............?_?. 20.;
Maximum completed in any enterprise. . srvvnnens J0IES. . [ 2.1 2 . B 25,9
Maximum size of tlle?. . ....ooivviinnanane.. sressansarimareas inches. . 6 e meivneinn] sesnananss 28 20 24 36
Accessory levees and dikes; i
Completed ... .pierrrnnactnsesrtciaantscacnnnsirsonaavamonruss miles. . I N TR
Additional under construction............ RPN . 1 " J PO | Ky
Area drained by open ditches only*.......... cererrraenaaans 3149,054 1,200
Length of these ditches........ .miles. . 177.2 43
verage length per acre.. woafret.. 6.2 .
Aren drained by tile only ? acres. . 30,764 1,340 9,030
Length of these tila...... miles. . 114.0 2.1 47.1
Average length per ac fest.. 19.9 &3 215
Area drained by open ditches and tile2.. .acres., 141,344 2,300 1,500 19,210
Length of these Arains......uivees ...miles.. 1635, 6 6.3 3L.6 65.9
Average longth per acre.............. P vrrevnssnsvasafot.. 211 14,5 111.2 18.1
DEVELOPMENT OF LAND. i
Improved land in operating enterprises, 1020, ......c.envrenassena BCMEB. . 178,540 1,080 38,829 5,463 4,074 3,071 1,778 22,451
Tmproved land prior to dralnage ... .ccoverevreececrrarsvrirasonn-.B00E8 . ORTM s 3,304 heeneansnan 3,012 1,816 18, 94
Incr;aseslnga;‘limmnge.ﬁ ..... PP - 1.1 s T 79;;}16 1,080 35, 525 5,463 1.(;73 lbg.'s.g 1125:; 23757
er cent of increases....... veeaeans =% T PO SO 27 2 4.0
Por cent increase is of all improved lan 0.4 0.3 18.2 2.6 0.8 07 0.2 0.9
Unimproved land, 1920, ... ccciireiiinsiiisnarearsnsesaacan cunaaBCTOR. . 143,522 120 , 675 2,136 568 152 5,780
Unimproved land prior o drainage.....oveviisniviosivanan . 1123,338 1,200 38, 525 6,138 8,208 3,024 1,105 &, 546
Decrease since dTAINAZA...vceiveniiasoraras 79,816 1,080 35, 5,463 1,072 1,458 058 2,757
Por cont 0f JEOTABIB. v cxcetecrser ssssamcnararsnassocarsonsnrannne 64,7 80.0 97.3 8.0 32.4 7.8 8.2 ka3
Swampy or subject to overflow,1920..... eeaneaanas 6,007 | 120 138 125 35 32 45 1,866
Swampy or subject to overflow prior to drainage. . 141,491 600 34,194 4,138 248 952 1,190 21,390
Decrease since drainage....... [ wrevesrsenntBOTBS. . 135,424 480 34,058 8,013 1,03 920 1,145 10,724
Per cent of degrease.......oovienneens P 5.7 | 80.0 99.6 980 67.2 96.6 9.2 2.2
CAPITAL INVESTED AND COST PER ACRE.
Total capital invested in and required for completion of operating enter-

PriSeS.,-vemenennzonnes R reeereannesen ollarg. . 24,000 27,000 67,058 | 563,832
Capital investad in these enterprises to Dec, 31, 191 24,000 7,000 &7,058 246,072
Acﬁiltional capital required to complete these enterp ! T wrawovsaasl 117,760

Averaga cost per acre when completed. ......... 3.37 7.42 12.88
Enterprises construeting open ditches only........... 6901‘217} 1,76 333,136 35,918 13,000 |ovivanrennn 3,580 L.esinnnn.
Average cost per acre when completed.. .- 6,00 | 1.48 8. 1114 A/ . 896 line..
Enterprisee constructing tile drains only. ceveennmaa---Gollars. 0,208 neiiaienifisraannies 19,230 [iavrvuvsues 7,000 |ouseen.nn ] 130,345
Average cost per acre when completed.........coonunaes L TS S YT T BO2 [oorniiianes | 3. 3 O 14.43
Enterprises constrieting open ditehes and tile drains,...... O TATL2Y e e 11,277 11,000 0, 000 3, 508 233,487
Average cost per acre when completed.......caveernen vevaaaadollam.. 11,40 ilivanmaenn 14,84 3,08 & 70 42,84 12,15

OROPS,

Improved land in enterprises repnrtin;f-
Corn as principal crop on dratned Jand.........ociraeiesenn.. ACTES,.
‘Wheat as principal crop on drained lan
Barley ag principal crop on drained Jand.....oevivareaninnaa BOres..

1 Only 4 acres of timber or cut-over 1and reported for 1920, and 640 acres prior to dralnage,
* When works under construction have heest completed,

3 Ineludes ono enterprise constructing also 1.8 miles of leves.
i Ineludes one enterprise constructing alse 0,6 mile of Jevee.
§ Per cent not shown when more than 1,000,

¢ Includes cost of 1.8 miles of leves.
1 Includes cost of 0.6 miles of levea.
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County TamLE TI.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
Marshall, | Y& | Moody. | Sanborn. | Spink. | Turmer. | Yenkton,| tter |
e
LAND AREA,
1 | Approximate land area of the cOUNtY.aeeennnvao. venavenann ...acres..| 568,960 521,600 337,280 368, 640 067,040 304,880 334,720 1,587,200
2 | Alllapd in operating drainage enterprises.......... [T, enes BOTES.. 47,520 21,444 6,000 9,700 3,197 82,270 12,085 1
3 DIOVOA 1O e oo e oras s rnass coerrmor e aeres.| 23760 | 20088 | 5,400 9700 B0l | 25347 1208 T
4 Per cent of all improved land in farms.. ... ocevemiariaieaeneanes 5.7 4.7 2.1 4.1 0.4 7.6 5.1 01
5 Unimproved land ... ..ovesmnnneavianen,.s [ acres..| 23,760 1,361 600 [-...cneen . 98 6,928 [....... 311
g grlvﬂﬁm Y orlsubjerct to m;erﬂog,rint?nteé'prlisex ............ Ceevianan CTES. . faeuimnnnsns 81 600 1...... R S 2,7%2 404
ering a loss of crops from defective drainage..... T ER R PO o) CRTRTF T ee) cmeaes 391
8 | Assessed acreage. . ... TSSOSO ] 9, 3,197 32,270 12,085 1,49
9 Bxcess over allland in operating enterprises.......cocevaese...8C188., Bt Rt it Rt Rt (A ceenenan
o diteh DRAINAGE WORXKS.
en ditches:
10 I)szrpleted.._............ ....... S PP + 311 15.8 14.8 4.0 60.5 6.7 Y
11 Additional under construction............ . ..miles.. 8.7 L4 feeesvenans 1 S O (YT T sefenvereccaciuinninnnne,
12 Maximun completed in any enterprise..... ..miles.. 15.8 14,8 4.0 8.3 3.5 3.4
13 Maximum width at bottom of ditch?......... ..feet. % 100 10 18 30 12
14 Maximum of average depths of outlet ditches?.,............ ... feet, 6.5 9.0 8.5 7.0 10.5 50
15 Mean depth of branch ditehes 2........coueereevenroennee IR % X B T 4.0 3.0 3.0 40
Tile drains:
18 Completed. ... veuveenns Yosaemnnes O [ PN ;. - N P 14.9 8.8 13 |ieerannnnns 28,2 |cneeninanan 5.7
17 Additional under construction........... . 3.2 .7 . . .
18 Maximum completed in any enterprise 8.6
19 Maximum 8ize 0f£ile 2. .oviieereiiniriiieannanan esearaanane 0
Accessory levees and dikes: .
20 om}:leted.................. ...... ceveamasenoen [ miles. .
b1l Additional under eonstruction.__.......cceeuan vareeenanen oo Tmides..
22 | Area drained by open ditches only 2............ eene $18,950
23 Length of thege ditches. .......... aeen 53.0
2% Averagoe length per acre., ceans 14.8
25 | Ares drained by tile only 2 6,600
2 Tength of these tile... ..., s 0.0
27 verage length per ac 18.0
28 | Area drained by open ditches and tile? 48,720
29 Length of these drains............ 3.7 |-
30 verage Jlength per acre 10,8

areareaven 8 4,484
33 Tnerense since drainage.. . ..... JESRI ....Bcres. . 1,517 ’ 900 5,216
34 Per cent of increase ., ... oeeiveinnrian.s Ceramenasnaces ceranannas . 8.2 2.0 118.3
35 Per cent increase Is of all iImproved land in farms, 1920....... N 0.4 0.4 2.2
36 | Unimproved land, 1920 ....cccevvnnnss 1,361 800 |.......
37 | Unimproved land prior to drainage , 878 1,500 5,218
38 Dacreass since dralnage..... 1,517 900 5,216
3 Per cent 0f ABCreaSe.. . .vvrennnrone JOOUOTI JOSI k2.7 80.0 100.0
40 | Swampy or subject t0 overflow, 1920 .., eseioiireiiiinnceeer e BCTOS L aae o hyas 81 800 |.eiveennan
41 | Bwampy or subjeci to overflow prior to drainage.. . .. 8018, . 14,256 18, 588 5,100 ,0890
42 Decrease since draingge. . coveevreeienearas .- .BCTEE. . 14,258 18, 507 4,500 1,690
3 Fer cent of dacrease...........o... SR ST oo 9.6 ks.2 1bo.0

Prifes. ... einonnns RN Ceedesrmanpanstmnesnnansanan +-evsadollars.. 06,006 | 326,436 86,581 85,000
45 Ce(\{;iml invested in these enterprises to Dec. 31, 1010. ......... dollars..| 53,000 | 301,438 36,581 0,000
48 Additional capital required to complete these enterprises.....dollars. . 43,906 25, 000 50,000 35,000
47 Average cost per acre when completed...... ............dollars.. 2.04 1h.22 14.43 8.76
48 | Enterprises constructing open ditches onlg ........... ceeereeran o dollars..] 96,906 [ 280,000 {vei.n.nn..
49 Average cost per acre when completed. ..
50 | Enterprises constructing tile drains only. ....
51 Average cost per acre when completed. .........

52 | Enterprises constructing open ditches and tile
Average cost per acre when completed. . .«.......

DEVELOFPMENT OF LAND.

31 | Improved land in operating enterprises, 1820, o..cvvererrrnecnnnns .Acres..
82 | Improved land prior to drainage..... .

CAPITAL INVESTED AND COST PER ACRE.
44 { Total capital invested in and required for completion of opemting enter-
T,

CROPS.

Improved 1and in enterprises reportin

Corn as principal erop on drained i;r—xd. cen
‘Wheat as principsl crop on drained land.
Barley as prineipal crop on drained land..

8,101 | 25847 | 12,085

iaeeneeas 710 fevmns oo
4,101 7,637 | ""19;085

....... e e

96 8,923 lovvenn.., .

8,197 | 14560 | 12,085
3,101 7,637 | 12,085
br.0 2.5 .
.......... 2,72 oo

13,028 | 182,774
13,028 | 162,774

25,847 | 12,085

1 Includes only Codington, Grant, Hamlin, and Miner Counties.
3 When works under consiruetion have bean completed.

8 Includes one enterprise constructing also 1.8 miles of loves.

# Includes on6 enterprise constructing also 0.6 mile of levee.

5 Per cent not shown. when more than 1,000.

¢ Includes cost of 1.8 miles of levee.

7 Includes cost of 0.6 mils of Ievee,




TENNESSEE.

The following pages present the statistics of drainage
for Tennessee collected at the census of 1920. The
figures relate to conditions on January 1, 1920, except
where indicated otherwise. No census of drainage
has been taken heretofore, so there are no comparable
figures for previous years. The datarelate to the arti-
ficial drainage of land in farms, and of other land that
ultimately will be used for agricultural purposes, The
organized drainage enterprises include considerable
areas of timbered and other unimproved land not yet

in farms. The statistics for drainage on farms were
collected in the general census of agrieulture, while
the statisties for drainage enterprises were obtained in
a special canvass of those enterprises, Since drainage
on farms may be either inside or outside an organized
enterprise, and the drains that each individual owner
installs upon his own farm may be either supplemental
to or entirely independent of the works installed by an
enterprise, the figures for the two parts of the drainage
census are presented separately.

Taprz 1,—SUMMARY FOR THE BTATE: 1920.

ITEM, Ameunt. Pez oct:ﬁ.t of
DRAINAGE ON FARMS,
Numberof all farmainthe state .....ooveinen i i reeeaeannns 252,774 100, 0
Farmareporting land havingdrainage.....coviriiviamnimne i ciie e 8, 887 3.5
Farms reporting land needingdrainage................ . il 20, 997 838
Allland in farme, . oo veeee oo e ettt e st rcaee e rnraaa e a4CTes. . 19, 510, 856 100. 0
Improved land infarms. ....ccoeenemriniiii v e e e acres 11,185,802 57.3
Farm land reported as provided with drainage...........covviennian.s acres 254, 118 L3
Farm land reported as needing drainage......oovverearenrvn i iearnncans acres (40, 479 3.8
Needing drainage only ..oveeomeinneiisiii i ciieniaes acTes 76, 644 0.4
Needing drainage and clearing .. ..o oviiuieiiiiiiiiiviiiaviacnen. acres 563, 835 2.9
DRAINAGE ENTERPRISES.
Approximate land ares of the state........coooiiii i acres 26, 679, 680 100.0
All land in operating drainage enterprises 363, 671 1.4
TImproved land . ..ovemnnuennin i 163,218 0.6
Per cent of aull improved land in farms LB feevrnenann
Timber and cut-over 1and.....cccomeininraiirnnerrrersennanaans 189, 9456 0.7
Other unimproved land . _._..vvniimi e 10, 608 ¢}
Swampy, subject to overflow, seeped,or alkali...............ooenen acres. . 104, 063 0.4
Suffering a loss of crops from defective drainage . ...o.ovnennanoa.. acres. . 24, 879 0.1
Improved land prior to drainage .....ooeeniiiiiiii i ACTeR. . 86,028 0.3
Increase since drainage began ..........c.ooivivinivareararneen acTes. . 77,190 0.3
Land in nonoperating enterprises. .. .eveeeee oo iariiamraiaaansnen 20TeR. . 83,984 0.4
Open ditches in operating enterprises . 912.7 100.0
Completed «oveereen i iiiinrneraannama e . 77,3 85,2
Additional under ConstrUEtION v v rrii e ii e ia e . 136.4 14.8
Tile draing in operating enterprises ... oveinmnerannirenrionannine, iles. . 0.4 100.0
Completed oo nn it eaeneeeeaeen it nrrea e aaanaan miles. . 0.3 76.0
Additional under construetion ...ooveviiicne e miles. . 0.1 25.0
Total capital invested in and required for completion of operating enterprises. . $3, 447,991 100.0
Ca 1Ptal invested in these enterprises to Dec. 31, 1919 ... ... 2,925, 944 84.9
Additional capital required to complete these enterprises.. ... 522, 04Z 15,1
Average cost per acre when completed ..o 9.48 1......al.

1 Leas than one-tenth of 1 per cent,
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Operating and nonoperating enterprises.—In most |
of the tables that follow, statistics are given for operat-
ing enterprises only. These enterprises, as already de-
fined, include hoth those which have completed their
drainage works and those with such works under con-
struction; among the latter may be some that had
completed the original plan of reclamation seversl
years ago but were constructing extensions or enlarge-
ments on January 1, 1920. The nonoperating enter-
prises have a legal existence, though they have not
yet accomplished any drainage. They may include
districts that on the census date had completed their
plans, sold bonds to cover the cost of the undertak-
ings, and let contracts for the construction work, and
also districts that had just been established by court
decree and were still subject to considerable change in
area, plan of drainage works, and cost.

TaBLeE 2,—LAND AND CarrrAL INVESTED IN ALL ENTERPRISES,
CrAssiFIED A8 BETWEEN OPERATING AND NONOPERATING
ENTERPRISES: 1920,

LAND, CAPITAL.L
Po Dee. 31, 1919.
CLASS. Addi-
c%x.ﬁ: tional
Acreage. of Pei rtequirbd
cen 0 com-
total. | Amount. of lote.
total.
All organized enterprises. ..., 445,955 | 100.0 || 82,905,515 | 100, 0 |81, 447, 230
Operating enterprises..... 363,671 | 815 2,025,044 | 07,7 522,047
ith works completed. ..| 268,667 | 60.2 | 2,288,589 | 76.21..........
With works under coustruetion.! 95,004 | 21.3 642,356 | 21.4 522, 47
Nonoperating enterprises......... 82,284 | 18.5 69, 571 2.3 925,183

t The inquiry asked for the “total cost of the enterprise to December 31, 1919,
and for an *‘ estimate of additional investment to complete.”’

Location of enterprises.—The drainage enterprises in
the state lie almost entirely west of Tennessee River.
Most of them are drained through the smaller tribu-
taries of the Mississippi—namely, Obion River, Forked
Deer River, and Hatchee River; some are drained
through Big Sendy River, Beech River, and a few of
the creeks entering the Tennessee; two small enter-
prises are drained into the Cumberland.

TABLE 3.—LAND AND CaPrTAL INVESTED IN ALL ENTERPRISES,
Crassiep BY DrAmvaceE Basin: 1920.

LAND, CAPITAL,
Ta Dec. 31, 1919,
DRAINAGE BASIN. Per ! tfi\cldi-I
Acre- | cent . ona a
age. o N Per |fAdTEC
total.}l Amount, (é?zltl;f..f plote.
Allorganized enterprises. ..| 445,955 | 1000 1| $2,095, 515 | 100.0 (81,447,230
Operating enterprises............. 363,671 | 8L G| 2,025,044 | 97.7! 522,047
r Missigsippi iver DU ovsimeb | GL8 || 24430362 | 815 210,047
Tennessee and
VOIS oo 87,772 | 19.7 482,582 1 16,11 303,000
Nonoperatingenterprises.........] 52,284 | 185 09,571 2.31 925,183
Mississippi River,.....o.....- 81,880 | 18.4 69,571 2.3, 619,183
Tennessee and Cumberland I
RIVEIS. cavvvveiisrnmnnranen 404 0.1 T PR 6,000 |
i i

77470° 2242
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Condition of land in enterprises.—The enterprises gen-
erally are narrow strips bordering the streams, which
in their natural condition are crooked and consider-
ably obstructed. The resultant overflows cause dam-
age to planted crops or keep the areas so wet that
cultivation is not attempted until artificial drainage
improvements have been provided. In the lower-
lying counties near the Mississippi River, flood eleva-
tions in that stream cause backwater to overflow
land along its tributaries, The soils are mostly allu-
vial, and when drained are naturally of greater fer-
tilitv than those on the higher land.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms, and
to afford relief from overflow for the district as a
unit. Therefore, the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy or subject to
overflow, or land that suffers damage to crops, does not
show that the improvement works are inadequate.

TasLe 4.—LAND 1N aLL Enterenises, Crassmriep sy Conpr-

TION: 1920,

t

OPERATING ENTERFRISES, :
Non-~
Total. operat.
CONDITION OF LAND. Works gfégr‘ emier.
ooy || Pleted | oo Reree)
cen struction) .

Acreage. | gopgi f| (B0re8). Segray,
1and.

Allland in enterprizes............. 863,671 | 100.0 || 268,667 | 95,004 82,284
Improved land 44,9 1 135,284 ) 27,034 © 23,118
Timber and cut-over lan: 52.2 1 120,836 | 60,400 | 57,150
Other unimproved land. 2.9 3,847 6,661 2,018

Swamt};ly or subject to overflow....! 104,083 | 28.8 21,631 | R2,432 ‘ 76,004

Buffering a 1033 0f CTOPE. .. vvurrven. 20,89 8.2 7,816 | 22,083 17,538

Size of enterprises.—Presentation of the statistics by
counties requires that an enterprise located in more
than one county be divided, and the part in each
county be considered a separate enterprise. In this
way 95 operating drainage enterprises are counted in
Tennessee, with an average area of 3,828 acres. There
are only 9 operating enterprises of 10,000 acres or more
each, and there are 49 that comprise between 1,000
and 5,000 acres each. There is no overlapping of en-
terprises in this state.

TABLE 8.—~Laxp IN OpPERATING ENTERPRIZES, CLASBIFIED BY
Size oF Area Asspssep: 1920.

ASSESSED AREA,
Tandin

BIZE GROUP. enterprises Per

BEres). |1 Aereage, | cent of
total,

All operating enterprises, ceeeeeenriannnnna. 363,871 363,671 100.0

Lessthan 200 BeTes. .o o e e s e eraemeanacmanns 121 1% {1}
200 to 499 prres. . . 2,156 2,156 0.6
500 to 939 aores,...... 12,465 12,465 3.4
1,000 to 4,998 acres. 117,651 117,651 324
5,000 to 9,999 aere: 01,612 91,412 25.2
I0,000 60 49,000 8CFES. . ar vt ve s e 133, 66 | 1349, 666 38. 4

! Less than one-tenth of 1 per cent.
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Character of enterprises.~—All the present drainage
enterprises, both operating and nonoperating, for agri-
cultural land in Tennesses are public corporations
organized under the general drainage district law of
the state, approved April 28,1909 (ch. 185). The stat-
ute applies to the whole state except Reelfoot Lake.

Drainage districts and levee districts are established
by the county courts upon petition from one or more
persons to be affected by the proposed improvement,
if the work “will be of public utility or conducive to
the public health or welfare.” The affairs of the dis-
trict are managed by a board of directors consisting
of the judge or chairman of the county court and two

. persons owning or interested in lands of the district,
appointed by the court. The cost of the enterprise
is paid by the landowners in proportion to the benefits
their lands will receive; the assessments are collected
like county taxes. Provision is made for districts
embracing land in two or more counties.

The petition must describe approximately the land
to be affected and the location of the proposed drains.
The court appoints an engineer to make a survey, and
to report regarding the land to be affected and the
plan of reclamation that will be of public benefit,
with an estimate of the cost of the project. The court
appoints viewers to make recommendations regarding
claims for damages, if any are filed, and after estab-
lishing the district he appoints three commissioners
to apportion the cost. Public hearings are held, upon
the engineer’s report and again upon the commis-
sioners’ report. Appeal from decisions of the county
court may be taken to the circuit court. The board
of directors lets the contract and carries out the im-
provement, and may issue bonds running not more
than 20 years. ;

This law provides that the owners of the land to
be affected by a drain or system of drains may agree
among themselves regarding the location of the im-
provement works, the amounts of damages to be paid,
and the apportionment of the cost, and file their
agreement in writing with the clerk of the county,
whereupon the county court will assume jurisdiction
and complete the enterprise in accordance with the
agreement and in the manner that the law provides
for establishing drainage districts. This provision is
practicable only where few land owners are interested,
and has been used by enterprises embracing a total of
2,500 acres.

Subdistricts within a drainage district may be
formed in the same manner as an original district.
They will be administered by the board of directors
of the drainage district, and assessments for the sub-
district will be secondary to those of the original
distriet.

The first drainage law of Tennessee was enacted in
1842, providing relief for a landowner who could not
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drain his own land without crossing that of another
owner who refused permission for the necessary diteh.
The aggrieved owner was permitted to petition the
county court, which then would appoint a jury to
assess the damages that should be paid for the privi-
lege sought. The petitioner, after paying such dam-
ages, or offering payment, might construct and main-
tain the ditch.

Public drainage work evidently began as supple-
mental to flood protection by levees. In 1871 the
counties were authorized, upon affirmative vote of
three-fourths of the voters affected, to issue bonds to
raise funds to build levees. In 1901 they were au-
thorized to retain the increment of taxes received, by
reason of enhanced value of taxable property result-
ing from levees and drainage constructed with funds
raised by bond issues of the county, to apply upon the
payment of such bonds.

Some special acts have been passed, before and since
the drainage law of 1909 was enacted, permitting
persons interested in overflowed land to ditch and
straighten certain streams, but the form of organiza-
tion was not specified, and no enterprises were reported
as organized under those special acts.

Drainage Works.—The total works completed by
drainage enterprises to December 31, 1919, comprised
777.3 miles of open ditches, 0.3 mile of tile drains, and
42.3 miles of accessory levees; the additional lengths
under construction were 135.4 miles of open ditches, 0.1
mile of tile drains, and 10.2 miles of levees. These fig-
ures do not include drains or levees installed by indi-
vidual farm owners supplemental to the works of the
enterprises, nor the works of flood-protection or leves
districts that had not undertaken the construction of
ditches or tile drains. There are no pumping districts
for land drainage in Tennessee. '

TaBLE 6.,—LAND AND CAPITAL INVESTED IN OPERATING ENTER-
PRISES, Crassiried BY KIND or Drarvace Works: 1920,

LAND, CAPITAL,
To Dee. 31, 1019,
KIND OF WORKS., Per gggg‘l
Acreage. c%!gt Per |required
total. || Amount. c%’f‘t tg,%%g'l'
total.

AL KINAS. . oviennaeriannesanns 363,671 | 100.0 || $2,925,944 | 100.0 | $522,047
Open ditches only....cceveeenenan. 332,8171 0L 4| 2,439,044 | 83.4 ) 511,847
OPen ditches and levees. .......... 30,854 | 8.5 481,000 | 16.4| 7,700
Tile Arains only..coveeevenrenonens 50| 0.1 5,000] 0.2 2,500

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum depth
of outlet reported for any enterprise in the state and
the maximum in each county are shown in line 15 of
County Table II. The maximum length, width, and
depth of outlet shown in that table for any county may
not refer to the same enterprise.
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County Table II, line 16, shows the mean depth
of brench ditches, which is a very crude indication
of the depth of soil drainage that may be obtained
in the enterprises, as determined by the depth of
outlet provided for farm drains. The mean depth
was computed by giving each separate depth a weight
in proportion to the acreage it serves. As most enter-
prises reported depths in whole numbers only, the oc-
casional decimals were omitted in making these com-
putations. Depths less than 3 feet wero omitted be-
cause the area served is very small, and those of 10 feet
and greater were omitted because it seemed that they
did not represent so well the average depths of outlet
provided for all the farms in those districts. To in-
clude both these groups, computed as 3 feet and 10
feet, respectively, would make the mean depth for the
state 7.3 instead of 6.8 feet,

TaBLE T.—LAND 1N OPERATING ENTEReRISES, ('LABRIFIED BY
AveracE DerTH 0F Brance Drrcaes: 1920.

DEPTH OF BRANCH DITCHES, Acreage. f:f{:gﬁt
All operating enterprises.....o.c.ciiivieiieiicnnnnn, . 363,671 100.0

Less than 3 feet
8 to 3.9 feet....

3.

4.0t0 4.9 feot. .
5.0 to 5.9 feet. 1.9
[T AR (T APPSO 22.4
7.0to 7.9 feot. . 25.0
8.0 t08.9feet, 15.6
9.0 t09.9 feet... 9,647 2.7
10 feet and more..... 45,544 12.5
Not reporting branches 63,741 17.5

Maintenance of Works.—The general drainage law
provides (act of April 3, 1915, chapter 63), that the
board of directors of a drainage district may provide
for keeping the drainage works in repair and free from
obstructions, by levying a special assessment not to
exceed in any year an amount equal to 10 cents per
acre upon all the land in the district, and to be based
upon the apportionment of the benefits made by the

the organization of enterprises, which are the dates
when the districts were established by the county
courts, since there may be a period of a year or more
between the decree of establishment and the begin-
ning of actual construction, and since the work of
construction may occupy several years in a large dis-
trict. Tt was not practicable, however, for the census
to secure data as to the time of the beginning or the
corapletion of the drainage works. Under the date of
organization are tabulated the entire area, works, and
capital of each enterprise, even including extensions
made after the original plan of reclamation was com-
pleted.

Tante 9.~LaND 1N OreRATING ENTERPRISES, ('LABSIFIED BY
Dare ExtesrrisE was OrcaNizeD: 1020,

[

LAND. |l AREA ABSKSHED.

DATE OF ORGANTZATION. Per Per
Aecreage, | centof | Acreage. | cent of

total. total,
All operating enterprises. . ......... 363,671 100.0 863,671 100.0
1910400 4eee. e, D 135679 8.3 135,679 37.2
158010000 use e nenmernnnnnsmnenans 227, 942 62.7 227,992 62,7

TasLe 10,~—CarITAL INVESTED 1IN OPERATING ENTERFRISES, CLAB-
BIFtED BY DAtk ENTERPRISE WAs ORGANIZED: 1920.

CAPITAL,

To Dee. 31, 1919,
DATE OF ORGANIZATION,

Additional
required to
Amount. | Per cent| COmplete.
% of total,
All operating enterprises. ..o eeveeeeeneaans 82,025,944 { 100.0 | 8522047
1910t0 1014 1,218,002 | 417 12,200
191510 1919

L7o7282 | 583 | 506 B47

Tasre 11.—Drains axp Levees (Compreren AnD UnpEr Cox-
8TRUCTION) IN (OPERATING ENTERPRISES, ULASSIFIED BY DaTh
ExTeRrrISE Was Oroanizep; 1420,

commissioners for apportioning the cost of original
. DITCERES. TILE, H LEVEES,
construction.
- ]
TanLE 8.~LAND AND CAPITAL INVESTED IN OPERATING ENTER- | TATE OF OBGANZARON. i Per I Per || Fer
prIsES, CrassiFrep By MeTnop or MainTeENaANcE: 1920, ilea. cﬁﬂf,‘ iles, c&%ﬁr Miles, ﬂfé‘t‘a ;)f
LAND. CAPITAL. Alldrains andlevees. ., 912.7 ] 100,40 6.4 100.0 5251 1000
' 1016 E01914. e oenrearnes, 98751 315 0.4 10000 25| 1000
To Dec. 31, 1619, T R LR L N P62 KBS Q... 1 .........................
METHOD OF MAINTENANCE. Per Addi- | : i :
cont tional Th R " .
Acreage, | ©% Per |roquired Crops.—The principal crops grown upon the drained
total Amonnt cent ] to com- . . B
- S|t | plete. land in drainage enterprises are corn and cotton.
i Data were not secured to show the part of each enter-
ALl operating enterprises. . ..... 363,671 100.0 | $2,925,944 | 1000 | ss2z,07 | prise planted to any crop, so the enterprises have been
By distriet {0rces...en.e... 216,520 | o0.5 | Loonsm| 53.0| ameo | classified according to the principal erop, and the total
By contract.... 98,8101 27,2 K01, 47 80,5 25,000 f . 1 1 . i 1 M-{‘ 3
By landowners. . g0 0.1 mo00| 02| 2aw | area of improved land is shown thus classified, in
, 2 7,015 [N
R amtonenee srosided o508 190l e7de 196w | County TableII. No data were secured at the general

Date of Organization.—The progress in drainage
development is shown only roughly by the dates of

census of agriculture, to separate the crops grown upon
land drained artificially from those produced upon
land drained naturally.

i
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Counry Tasre L.—~DRAINAGE ON FARMS: 1920.

TRE STATE. | Bedford. | Benfon, | Carroll. | Chester. Cocke. | Crockett. | Decator,
| ———
1| Number of all farms in the s16£6 OF COUNtT- <.\ vevamernrcnannmenamnasens 252,774 3,840 1,988 4,141 1,667 2, 800 3,072 1,813
2 | Farms reporting land having drainsge...... 8, 887 '330 277 249 316 114 * 990 'an
3 { Farms reporting land needing drainage. 20,997 387 570 415 462 449 131 204
4 | Farmsin drainage and leveo distriota.c.o. oo ovviriiiivriiiiconianinanns 2,809 4 2 261 163 4 227 1
LAND AND FARM AREA.
51 Approximateland area of the state or county........covanoes ....80r88..| 26,679,680 328,000 | 201,840 396,160 200, 320 273,280 170,880 | 184,32
6 | Allland in farmms. . oers o e v ‘acros..| 107510856 983,605 | 203,781 | 332,128 | 151,830 218,463 | 147,308 | 180 o
7 Tmproved land in farms.. .aeres..| 11,185,302 1 201,279 80,407 | 165,804 62,713 ) 119,300 | 117,670 64,609
8 Woodland In IATINS.. « e ;e eceeenceeaenaneanananns ..aeres..| 7,080,169 70,250 | 104,210 | 108,400 | 02,118 96,320 6,851 1 90,077
9 Other unimproved land in farms. ........ e .acres..| 1,245,383 12,067 19,164 57,910 26, 999 , 753 2,787 4,689
10 | Farm land reported as provided with drainage 254,118 5,584 4,781 9,577 8,248 2,805 7,168 7,400
11 | Farm Iand reported a3 aeeding drainfgs. o o B4, 479 6,172 20,800 { 14,563 ,042 [ 18,676 6,029 | 12443
12 Drainage only-....... 76, 644 1,644 1,386 +300 1,720 a2 1,205 ’ B30
3 Drainago and clearing. X 4,528 19,414 12,263 12,322 18,351 4,824 10,813
Dyer, | Fayotte. | Franklin| Gibson. | Greene. %%gl_‘ 1?1{3;3?- Hardin, E&‘:‘
1 | Number of all farms in the county..... feme e atasreteararnraasatiaronn 3,022 5,875 2,230 6,585 5,313 1,664 3,535 2,907 3,314
2 | Farms reporting land having drainage. .. 220 7 119 377 58 105 336 119
3 { Farms reporting land needing drainage. .- 159 222 418 931 498 38 258 320 98
4 | Farmasin drainago and levee distriots. .. ceee.iviiaranmereisnarecacenaans 127 1 2 4200 4.l 18 182 10
LAND AND FARM AREA,
5 ﬁ}w roximate land area of the county ........... daeernaesatannnns acres..| 320, 395,520 { 368,000 | 405,120 | 892,320 101,120 | 446,080 { 372,480 | 308,480
[ [ ERTARTON & o s 1 TP 109,108 | 855,523 | ©14,252 | 330,804 | 345,728 | 109,203 | 833,857 | 230,087 | 286,328
7 Impreved land in farms, 236,785 | 120,426 { 251,837 | 245,593 83,480 | 144,215 | 109,496 | 181,460
8 Woodlandinfarms............. 78,937 89,023 59,957 86,740 22,219 | 138,320 | 106,553 96,102
g Other unimproved land in farms. . 30, 801 15,803 19,010 | 13,385 3, 504 50,3822 | 13,988 , 768
10 | Farm land reported as provided with drainage, 384 2,066 10,709 4,118 1,481 3,788 6,848 3,022
11 | Farm land reported as needing drainage..... 5, 5,748 12,859 20, 500 8,270 572 13,332 7,011 2,107
12 Drainage only..eu.oiunn.. recennen 659 1,998 1,912 195 2710 2,148 819
13 Drainage and Clearing..evevirieseeiiiernernniisnnincien, ... .BOrES.. 4, 5,285 12,200 18, 502 6,358 377 11,622 4,865 1,488
Hay- | Hender- Hick- Jeffer- Lauder- Madi-
wood. | som. | EeuY. | man son. Lake. | “gglp, |MeNairy) ‘g
1 | Number ofall farms in the county............ eereemr e aa e 4,389 3,200 4,286 1,928 2,209 850 3,406 3,263 4,467
2 | Farms reporting land having drainage......... . 726 134 59 62 16 83 412 7
3 | Farms reporting land needing drainage.. .- 230 694 690 13 61 205 65 517 268
4 | Farmsin drainage and levee distriets...............c.euin U, 72 248 124 |........e. 1 3 81 145 98
LAND AND FARM AREA,
5 .&Pliroximnte land area of the County ...vcevreneaeneoanmennras acres..| 325,120 343,040 s 364,800 | 199,680 ( 78,080 | 281,840 | 376,320 y
6 Allland in farms.. .oeeeee ceerennens wv...BOrES..| 207,711 300,632 | 349,507 5,045 | 182,477 | 60,250 | 173,437 | 283,843 | 306,617
7 Tmproved land in farms. .. «.....80res..| 159,717 | 140,380 192,247 97,809 | 135,552 52,619 | 122,735 | 117,854 | 179,052
8 Woodland in farms............ ....acres..| 237,645 108,631 | 115,508 | 120,057 1B 7,122 | 47,158 | 146,587 | 88,350
9 Other unimproved land infarms. ... ... oo 0Ll acres..| 10,340 | 51,641 | 41,752} 17,08 5,340 509 | 3,544 | 19,602 | 38,215
10 | Farm land reported as provided with drainage...... tekaeneaan. aCres. . 2,751 16,194 5,192 765 2,642 490 2,707 8,355 6,796
11 | Farm land reported ss needing drainage . 7,404 | 21,074 24,477 1,931 2,087 6,523 7,802 15,640 8,303
12 Drainage only.........ocamene eneens . 432] 3,808 5, 68 210 3,506 | 1,012| 2,29 508
13 Drainage and clearing...oivanereeceiiianiiieiiiiiaicn acres..| 6,9721 17,778 18,504 1,803 1,827 3,017 5,980 | 13,351 7,79
N Mont- Ruther- Weak- | All other
Marion,| Meigs. gomery. Obion, | Roane, Tord. Sumner. ley. counties.!
1 | Number of all farms in the county... 1,037 o35 | 4,121 3,378| 1,687 5,284 4,585 | 5,050 | 144,508
2 | Farms reporting land having dralnag 118 718 156 170 26 418 2,115
3 | Farms reporting land needing drainag 202 534 406 2992 383 .362 10,135
4 | Farmsin drainage and leveo districts........ P 25 138 1 2 2 198 85
LAND AND FARM ARFEA.
5 | Approximateland area of the county . 330,240 | 353,280 | 248,320 { 392,960 | 257,120 871,200 | 16,497,280
6| Alllandin farms.. ........coeeeeens 317,968 | 206,707 | 180,463 | 361,906 | 318,559 | 318,104 | 11,467,625
7 Improved land in farms. 222,005 | 224,632 | 90,607 | 222,056 | 225,606 | 225,307 6,308,424
8 Woodland in farms....,......... 66, 000 70,086 79,792 | 120,169 69, 893 75,301 | 4,519,777
9 Other unimproved jand in farms - 2200 0000 20,873 | 2,079 10,084 | 19,681 3,000 | 17,316 | 639,424
10 | Farm land reported as provided with drainage........... veonmaan acres..| 1,978 1 1,284 3,874 55,183 2,413 4,459 483 21,061 30,641
11 | Farm land reported as needing drainage................. 3,018 407 8,373 22,293 9,779 3,706 6,641 13,702 309,616
12 Drainageonly.,....cocovnvninaes 531 182 083 3,357 1,597 1,017 426 3,866 23,783
13 Drainage and CleaTINE -« -« e vurenvaaieer e ieeenaninaas 2,487 225 5,390 | 18,936 8,182 1,789 8,215 0,026 | 285,833

1 No drainege on farms reported in Dickson, Houston, Lewis, and Van Buren Counties.
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DRAINAGE—TENNESSEE. 661
Couxay Tasre IL—OPERATING DRAINAGE ENTERPRISES: 1820,
LAND AREA,
Approximate land area of {he State o COUBEYavnunnrnreereensenn.s pores. .| 20,670,680 || 396,160 320, 006 446, 080
All land In operating drainage enterprises.,,...e.eoenne.... . 13, 6 s i
Improved land......... g ...... m R eres. ?ﬁ)ﬁ: gg 3?5:3)334 :é:isog g' %?
Per cent ofall imProved land in farms....... 1.5 1 4.9 1.9 1.5
Timber and cut-over fand. .......... reernrn . res..| 199,945 | 24,971 24,258 3,341
Other unimproved land....,......... Certeaenanea. [ .o BOTES. 10, 508 ¢ 710 RN R
Swampy or subject to overflow, in eénterprises............ saserar e BOTRS. . 104, (163 ki
Buffering a loss of crops from defective drainage. . ‘;”mi . 23; X749 ?; ?"?f 22'% i 1#
A8505800 BCFEBEL .t e errmrnnmrrnrarerassanannnns rderrraaranman ey 363,671 33,724 43, 106 5,542
Excess over all land in operating enterprises......ovceceven.o.. -1 0 0 | S s !

DRAINAGE WORKS.
Open ditches: '

Cor(rle)leted

Additional under construction..
Maximum completed in any ente
Maximum width, at bottom ofditch 1.
Maximum ofaverage de})ths of outlet d
Mean depth of branch ditches ... .........

Tile drains:
Completed..ousenneanaimarsreneines
Additional under construetion...... .-
Maximum completed {n any enterprise ..

Maximum size of tite ). .. ........ rerar etk e inehes. .

Accessory levaes and dikes:
Com

Length of these ditches. ........
Average length peracré ... ...ooveen

Area having open ditchesand leveesl.......... SRR
Length of these ditches.........
verage langth per acre...
Length of the accessory levees,

Area drained by tileonly t...ooneeennnn. reteeniraisaanr b anaaas
Length of these tile

DEVELOPMENT OF LAXD.

Improved land in operating enterprises, 1920 .8eres, .

Improved land prior to drainage

Increase since drainage.
Per cent of inerease. .. .. q0v.-
Per cent increase is of all impr:

Timber and cut-over land, 1920, . v.vuserisreisnsrsnnonsonsassas BCTES. .

Timber and cut-over land prior to drainage.
Decrease since draingge. . .v...ve...

Per cent 0f QCCTEASC. cverernnnrrarrosrarnsienasncnomaaana O,

Other unimproved 1and, 1820.......vuneereenenccrieninennennanan,
Other unimproved land prior to drainage. .
Decrease since draingge, . cvevevevnnn.

Per cent of deerease. -ooveennn.. g

Swampy or subject to overflow’ prior to drainage. .
Decreass since Arainage. » coreeievenness . .
Per cent of decrease. cousereanee vevaesvremeesairar

CAPITAL INVESTED AND COST PER ACRE,

Total capital invested in and required for campletion of operatinf(;lenter-
Prises,...seeceen revaassavasennane teiveasmsirannes irasserammanas ollars. .
Capitalinvested in these enterprises to Dec. 31,1919... ..dollars. .
A(fditlonal capital required to complete these epterprises.. dollars..
Average cost per acre when completed........voq.e.....dollars..

Enterprises constructing open ditches only
Average cost per acro when completed. ..
Enterprises constructing open ditchesa nd levees
Average cost per acre when completed
Enterprises constructing tile drains on ly.

dollars

Average cost per acre when completed. covvuenrerererinsene dotlars. .

CROPS.

Improved land in enterprises reporting—
Corn as principal crop on drained 3412 B acres. .
Cotton as prineipal crop on drained land..........oonoaniis. acres, .

) Pleted................ ..... eererean et arr ey miles. .
Additionsl under construction.......ococievaann.. veaeran ooeomiles. .

163,218 8,043
86, 28 2119
77,160 5024

k.7 279.6
0.7 3.6

180, 945 94,071

269, 163 0, 843
72,918 5,02

br.5 19,1

321 [l
104, 063 32
LN N T
248,064 1 o7 B2

0.5 82,7

-
AT BE
gEE

=

ot

g [
g ¢
2 (4]

3,104

dollars. .

1447, 931 508
%925: 044 g?g',gm

522 047
b.48
2,051, 701
TR s
488, 500
15,52

7, 500
A0

]

110,022 | 7,605
348

53,]9(“1‘(

1 When works under eon struction have been completed.
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DRAINAGE—TENNESSEE.

Counrty TasLe II.—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
_____ - T ——
Hay~ Hender- Other
Hardin. wood. son. Henry, | McNairy.| Madison.| Obion, conntigs.
LAND AREA.
1| Approximateland area of the county.. ... T emrmerareaaaas acres..| 372,480 | 325,120 343,040 | 400,640 | 376,320 | 353,280 | 353,280 | 1,642,249
2 | Allland in operating drainage enterprises........ P vaveeea-BCTES,, 19,345 35,334 20,684 31,589 12,729 23,174 27,160 82,40
3" Tmproved 1&&? ...... 5 o~ T ’ w060 )| ) T L7l Geen ) 8
4 er cent of all improved land in farms . . . § . 5 . .5 , 0,2
5 Timber and cul;—c»vexP land........... ool 15,275 8,055 21,680 5,688 11,447 13,484 15,552
6 Otber unimproved land. ....ec..-..... PO, ewaeeann R 598 R N PN, 6,073
7 Swam%y or subj'act to overfBow in enterprises _.......c.oo.oveinn. 15,813
8 Suffering a loss of crops from defective drainage........ 3,703
91 ABSEESEA BOTOARO. . oo e e eeveararenreemararanaaas .- 82,465
10 Excess over all 1and in operating enterpriSes .......cooieveevnns
Open diteh DRAINAGE WORKS.
en es:
11 pCu:)m. leted .oouevurinnnannes 58.3 64.2 35,5 52,2 48.8 58.0 26,4
12 Additional under coustruect: . 59 5.0 70,7 D 2 1 PR I chamaaane 14,0
13 Mazximum completsd in any enterprise 17. 4 13.0 19,5 12.0 15.0 28,0 18,0
14 Maximum width, at bottom of ditch?,. 50 30 45 20 45 47 70
15 Maximum of average depths of outlet di 15.0 12,0 10.0 8.0 11.0 10.0 1.0
18 Mean depth of branch ditchess. .......... 6.4 6.8 6.1 6.0 7.2 8.0 7.0
Tile drains:
17 Comploted . oo eee v tieivieiiiiinis o ernenae e iles e 0.3
18 Additional under construction. .............. 0.1
19 Maximum completed in any enterpriso .. . ves . 0.4
20 Maximum size of tile?......... R, ceer tarrreremanss FaTul s TCX: D00 NI FRPRPRTS AP MR AU PR 10
Accessory levees and dikes:
21 Completed . ......oo i rrraecnn 13.8 28.6
2 Additional under construotion. ., 10.2 [eaveanaanns
23 | Area drained by open ditches only s, ...... hean [P PP acres. . 19,345 35,834 20,684 31,580 12,729 23,174 5, 900 22,371
2 Length of these ditehes. ......... 2 mil 4, b4, 2 b3, 5.8 16.0 31,9
25 verngo length Per 8CT8 ..o cvneree i cnreananans . L1 14.3 7.5
26 | Areahaving open ditches and levess2......... PR camnaes 0,504
7 Length of these ditehes. ....... . 85
28 varape Jength per acre.... 4,7
29 Length of the accessory levees. ... 28,5
30 | Arendralned bytiloonly 2. o.oeiuiini e e aaas 500
31 Length ofthesetile.......... .miles.. 0.4
32 verage length Par 8CTe . ccvr v eeverrn i crennnnanss [ (112N O D O D RS P T 4.0
DEVELOPMENT OF LAND,
33 | Improved land in operating enterprises, 1920 ... .coviuveovenn. .. B0TES. . 11,334 20, 059 11, 433 3 7,041 11,727 13,676 10, 840
8¢ { Emproved land prior to d.m?nag eanannerunanas .acres. . 2, 008 10, 830 6, 854 6,605 3,011 3,75 7,865 7,112
35 Increase since drainage. . .. [ 8Cres. . 9,326 9, 22 4,579 105 3,430 7,970 5,811 3,728
a8 Per cont of increase.. ........... Cemanees eesaenee carniaeeneeen vann 4, 4 85.2 66,8 3.0 95.0 212, 73.9 52.4
87 Per conf increase is of all Improved land in farms, 1920.....vveu. .. 8.5 58 3.3 0.1 2.9 4.4 2.6 0.4
88 | Timber and ecut-over land, 1920.. ., 8,011 15,275 8, 655 21,660 5,688 11, 447 13,484 15,552
30 { Timber and cut-over land prior to 11, 16 21, 855 9,118 19, 417 19, 205 18,840
40 Decrease since drainage 2, 51 3,430 7,97 5,811 3,088
41 Per cent of decrease. 22, 0.9 37.6 41,0 30. 16,
42 | Other unimproved land, 1920.. 596 3,129 6,073
43 | Other unimgn_)ved Iand prior t 2, 3129 6,713
44 Decrease since drainage. . 2,088 |-evuennnnn- 640
45 Per cent of decrense. . e 9.5
46 | Swampy or subiect to overflow, 1920... ... fermann cveess.BCFOS.. 2,658 24,454 15, 813
47 | Bwampy or subject to overflow prior to drainage. res.. 20, 684 31, 589 2, 340
48 Decrease sinee draingge. ... voveeiinianns. BOTES.. 18, 026 7,185 18, 527
49, Per cent of decrease.........u.... PR PR v 87.1 22.8 51.1
CAPITAL INVESTED AND COST PER ACRE.
50 | Total capital invested in and required for comgpletion of op eratingenter-
DLISES, . e cvveeemncanszsaanes e eeeneieniaenaeenrans wee-eendollars.| 95,210 1 221,742 | 188,576 | 327,791| 114,387 ! 185,585 | 400,450 | 303,505
51 Capitalipvested in these enterprises to Dec. 31,1010......... dollars.. 95, 210 206, 951 175,076 116,975 112,737 185, 585 392, 750 300,171
52 Additional eapital required to complete these enterprises. ..dollars..|..e...-.... 14, 791 13,500 | 210,818 1,650 7,7 93, 334
53 Average cost mer acro when comgleted........... veeeaans dollars. . 4,92 8,28 9.12 10,38 8.09 12.12
5¢ | Enterprises constructing open ditches only...............ic.ooo. dollars. | 65,210 | 221,742 | 188,576 | 827,701 | 114,387 226, 005
55 Average cost per acre whan completed... renennn .dollars.. 49 9,12 10.38 8,09 10. 10
56 | Enterprises constructing open ditches andJevees................ .dollars.. i 0, 000
57 Average cost per acre when completed.... s L6111« T DO SOUSRRRRR MRSNRURRDY NSRRI ISR o 16,68
58 | Enterprises constructing tile drains only....... ollars. .. 7, 500
59 Average cost per acre when completed .o ucoevseniianasena.dallars.. [ 15,00
COROPS,
60 Impé%ved lan(} 1ni eg{amrises gapgrgi(xilf—-d .
it 28 prineipal crop on drained [and. .. ...oooovai il ..801e8, . 1,120 .......... 13,676 7,00
61 Cotton a3 principal crop on drained land .. ... ooo L. seres. . g 20,059 sl’:g?)g ..... 6'800 é: %g g: ggg ..... 3' 7 . 3: 836
! Includes only Benton, Lauderdale, Montgomery, Sumner, and Weakley Counties.

#? When works under construction have been completed;




TEXAS.

The following pages present the statistics of drainage | for drainage on farms were collected in the general

for Texas collected at the census of 1920. The figures
relate to conditions on January 1, 1920, except where
indicated otherwise. No census of drainage has
been taken herctofore, so there are no comparable fig-
ures for previous years. The data relate to the arti-
ficial drainage of land in farms, and of other land
that ultimately will be used for agricultural purposes.
The organized drainage enterprises may include areas
of unimproved land not yet in farms. The statistics

census of agriculture, while the statistics for drain-
age enterprises were obtained in a special canvass of
those enterprises. Since drainage on farms may be
either inside or outside an organized enterprise, and
the drains that each individual owner installs upon
his own farm may be either supplemental to or entire-
ly independent of the works installed by an enterprise,
the figures for the two parts of the drainage census
are presented separately.

TasLe 1.—SUMMARY FOR THE STATE: 1920,

ITEM. Amount. Pez cent of
DRAINAGE ON FARMS,
Number of all farmsin thestate. ... ot iiiiivrierieinerneienraarennnn. 4386, 033 100.0
Farms reporting land having drainage. .. .. ...coiiiiiiiiii i 8,106 1.9
TFarms reporting land needing drainage. . ....covveiriiiiiiniiirneiiinnannnn.. 35, 108 8.1
Al 1and in farms. oo ene e ieee e e e ree e i iaa . acres 114,020, 621 100.0
Improved land in farms. ..o ccvreereiiit e e i ir e e acres 31, 227, 503 27.4
TFarm land reported as provided with drainage....coooviaveiii v, acres. 756, 263 0.7
Farm land reported as needing drainage.....c..coviiiiiinieiniiininn.. acres 4,130, 614 3.6
Needing drainage only....cciveriurirracrereennitinncernssoaannas HETe8 385, 225 0.3
Needing drainage and clearing. .. .ovevereeiiiciiiiniiiiaannn.. acres 3, 745, 389 3.3
DRAINAGE ENTERPRISES.

Approximate land area of the gtate. . ..ooooiiiiie e ieieiennans acres. . 167, 934,720 100.0
All land in operating drainage enterprises.......... Cevvnereenrraaaann acres. . 2,166, 128 1.3
Improvedland.. ...oooiiinn et e acres. . 1, 107, 153 0.7

Per cent of all improved land in farms .. ... i i, L3 RO
Timber and cut-over Iand. ..o ioviiiiieiiiianirninarennnes acres.. 111, 922 0.1
Other unimproved land......ccoovviinenniaann. e ermareeianen acres. . 947, 053 0.6
Swampy, subject to averflow, seeped, oralkali................. .. .. acres. . 201, 051 0.1

Suffering a loss of crops from defective drainage.........oooiiaatn arTes. . 128, 765 M

Improved land prior todrainage....... ..ol 20TeR. , 566, 275 0.8
Increase since drainage hegan ........ooooiiiiiiiiiaiiiiiian acres 540, 878 0.3

Land in nonoperating enterprises. ... overvvireeceneeraariarnannnana F1YG (- TR VO R
Open ditches in operating enterprises.. .....ocooiiiianiiinenninnen miles.. 2,824.1 100.0
0311 0) 121 25 D g mijles. . 2,728.5 96. 6
Additional under construction.....oee veeee iieiiiian i miles 95. 6 4

Tile drains in operating enterprises. .....ooiviiioncriniriaannsnanraean T

Completed. ..o veuvianein vt miles. oo

Additional under COnSIIICHION .. v urnier i ce e iei et an miled. e eiencii e e .
Total capital invested in and required for completion of eperating enterprises. $6, 400, 805 100.0
Capital invested in these enterprises to Dec. 31, 1919, .............. s 5, 700, 805 80,1
Additional capital required to complete these enterprises................. 700, 000 10.9

Average cost per acre when completed.. . ... cia el 2,05 joenevinaan

1 Less than one-tenth of L per cent.




ArprROXIMATE LOCATION AND AREA OF OPERATING DRAINAGE ENTERPRISES.
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DRAINAGE—TEXAS.

Operating and nonoperating enterprxses.-—ln the | sea level that the winding streams are too sluggish

tables that follow, statistics are given for operating |
enterprises only, as no nonoperating drainage enter-
prises were found in Texas. The operating enter-
prises, as already defined, include both those that have
completed their drainage works and those with such
works under construction; among the latter might be
any that had completed the original plan of drainage
works some years ago but were constructing exten-
sions or enlargements on January 1, 1920.

TABLE 2.~LAND AND CaPiTAL INVESTED IN ALy ENTERPRISER,
CrassirieD As BErweeN Worgks CoMpLETED AXD Wonks Unper

ConNsTRUCTION: 1920,
LAND, CAPITAL.L
To Dee. 31, 1919,
CLASS, | A
cIe);l;: tional
Acreage. | Voo Per |reyuired
cent | to coni-
total. || Amount. of plete.
total.
All operating enterprises 2....| 2,166,128 | 100.0 || $5,700,805 | 100.0 | $700,000
With works completed 2, 080,128 | B6.0 1| 5,085,800 | 8%.7 |.........
With works under construction.. 86,000 | 4.0 645,000 | 1.3 700,000

1 ’Il‘he inquiry asked for the *“total cost of the cntcrprisa to Dec. 31, 119,” and for
an “estimate of additional investment te complete.”
1 No nonoperating enterprises in Texas.

Location of enterprises.—The greater part of the
land in drainage enterprises in Texas is situated in the
counties near the gulf coast, more particularly in the
eastern part of the state. Thereis alarge area in such
enterprisesin the lower Rio Grande Valley, near Browns-
ville, and three areas in the upper Rio Grande and
Pecos River Valleys. The approximate location of the
land in the drainage enterprises is shown by the map
on page 2, but it was necessary to prepare that map
from information which, in many instances, was very
indefinite regarding the location of the enterprise
within the county.

TaBLE 3.—LAND AND CaAPrrAL INVESTED IN ALL INTERPRIZES,
Crassipiep BY DRAINAGE DasiN: 1920.

LAND. CAPITAL.
! !
To Dee. 31, 1019, |
DRAINAGE BASIN. Per |l — i‘i-ddl'l
cent ona
Acreage. | “of Per |required
total. | Amount. | CSR® {£2E00
total.
All operating enterprisesi....| 2,166,128 } 100.0 || $5,700,505 | 100.0
Pecos RIVET.eoveeereeiennnnnnnas 47, 440 2.2 3, 600 1.5
Rio Grande. ......... . .)1'& 8711 23,7 |} 1,201,000 | 21
Ban Antonio River... e A 000 | 2.8 58, .0
Colorado River....... ... 288,281 [ 13.3 765,624 | 13.4
Brazos River. . | 206,707 &b 052, 12.01.
rinity River. , 589 4.3 202, 500 3.6 1.
Sabine Lake... 08,275 3.2 116, 600 2.0 |,
Gulf of Mexico. .. 899,005 | 4L.5| 2,333,201 | 44.4 ).

1 No honoperating enterprises in Texas,

Condition of land in enterprises.—The drainage en-
terprises in the eastern part of Texas are for the drain-
age and reclamation of land generally swampy or
subject to overflow. In the counties bordering the
Gulf of Mexico are extensive tracts so little abov
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to drain the land. In the western part of the state,
artificial drainage is for the reclamation and protec-
tion of land injured or threatened with water-logging
and the concentration of salts, commonly called
alkali, in the surface soil as a result of irrigation.
In the Brownsville section are conditions like those
of the humid eastern counties and others like those
of the arid western region.

For the state, 8,000 acres of irrigated land in drain-
age enterprises are reported as not having needed
drainage, but as having been assessed merely for
contributing to the injury of the other land. This
acreage is omitted from the tabulations.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as a
unit. Therefore the fact that an enterprise which
has completed the construction of the drainage works
authorized contains land still swampy, subject to over-
flow, seeped, or alkali, or that suffers damege to
crops, does not show that the improvement works are
inadequate.

TasLy 4.—LAND IN ALl ExTeRPRISES, CLASSIFIED BY CoNDE

TIoN: 1920,
i
\ OPERATING ENTERPRISES.!
» Total. | Works
CONDITIN OF LAND. — | Works com- ,chzgﬁr
Acreage cent “lé“’;:d siruc-
Cage- | arall Tea). | tion
{ lend. {aeres).
! .

All60d in enterprises......o... e | 2,106,128 { 100.0 || 2,080,128 | 86,000
Improved 1808 . ..o eaeeanens 1,107,153 1 L1 1,062,658 54,5
Timber and cut-over land.. 1AL e22 B2 111,922 .........
Other unimproved land.........n.u. I 47,058 427 915,553 | 31,500

Swampy, overflowed, seepad, or alkall. i 201,051 1 9.3 183,451 | 17,600

buﬁenng 81088 01 CrOPS..vriraieiirenus f 12@ 765 i 5.9 116 8651 11,80

1

+ No ponoperating enterprises in Texas.

Size of enterprises.—There are 54 operating drain-
age enterprises in Texas, with an average area of
40,113 acres. Of this number, 30 are of 10,000 to
50,000 acres each, and only 8 are smaller than 10,000
acres each. There is no overlapping of the enter-
prises in this state, and no enterprise is situated in
more than one county.

TABLE B.~LAND 1x Orgratine IExTerprises, CLASSIFIED BY
Size oF Arka ASSESSED: 1920,

l ASEESSED AREA,
Lgnd in t
81ZE GROTP enterprises | Pe

{ T
8ere8)s i Aoreage. |cent of

t total,
AL Oprating enterprises. . .. -vuuunrmnnrenue 2,166,128 | 2,166,128 | 100.0
200 to 499 acres. ... pousaruenan beivrnavmsanenmay 1,957 | 1,957 0.1
500 to 999 nores. . J R | PO
1,000 to 4,899 acr 9,619 #, 618 0.4
5,000 to 9, 099 Bor 39, 032 32,032 1.5
1,000 to 4_] KA BT 746, b4 740, 544 345
50,000 to 99,999 Bore M B, 105 918, 105 42,4
100,000 1o 499, i an | e 2l
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Cheracter of enterprises,—The drainage enterprises | must be approved as in drainage districts. The Cop.

in Texas are drainage districts organized under the
state drainage district laws of 1907 and 1911, drainage
work in the Rio Grande Project of the United States
Reclamation Service, a small levee improvement dis-
trict that has constructed drainage ditches, and one
enterprise under private ownership.

The office of State Reclamation Engineer was
created by an act of April 7, 1913, to plan and lay out
the improvements necessary to reclaim the swamp
and overflowed land of the state and make it suitable
for agricultural uses. This act abolished the State
Levee and Drainage Board and the office of the State
Levee and Drainage Commissioner, created by act of
March 19, 1909 (ch. 81), which was rewritten by act of
March 20, 1911 (ch. 88). It is specifically provided
that no money appropriated by the act shall be used
for construction of the improvement works. The
law requires that each drainage, levee, or improvement
district shall file with the State Reclamation Engineer
a complete record of its organization, plans, and
estimates, immediately prior to the approval of its
bond issue by the attorney general of the state.

The drainage district law approved March 28, 1911
(ch. 118), supersedes the act of March 23, 1907 (ch.
40), which was similar to the later law in its principal
provisions. The present statute authorizes the estab-
lishment of drainage districts by the county commis-
sioners’ court, upon petition from 25 freehold resident
taxpayers or from one-third of all such taxpsayersin
the proposed district. After the sufficiency of the
petition is determined at public hearing, the commis-
sioners appoint an engineer to make a survey and
preliminary plans for the improvement works. Public
hearing is held again upon the engineer’s report.
Before the district is organized, the issue of bonds and
levy of the drainage tax must be approved by two-
thirds of the voting property taxpayers at a special
election. Three drainage commissioners to administer
the affairs of the district are appointed by the county
commissioners, or they are elected by the real property
taxpayers of the district if a majority of those tax-
payers petition for.such an election. The bonds of
the district may not be issued for longer than 40 years,
and must be approved by the attorney general of the
state. They are paid by the proceeds of taxes levied
annually upon all real, personal, and other property
in the district. This law does not provide for organ-
izing a drainage district located in more than one
county. The several amendments to this law have not
affected the character of the enterprises as described.

Levee improvement districts are organized under a
law of April 1, 1915 (ch. 146), which repealed a some-
what similar law of March 19, 1908 (ch. 85). These
districts are established by the county commissioners’
court upon petition from the owners of a majority
of the acreage in the proposed district, and each is
under the control of three district supervisors appointed
by the court. Bond issues and taxes for drainage

servation and Reclamation District Act of March 24,
1919 (ch. 44), makes it unlawful for any leves im.
provement district to construct or maintain any
levee or other improvement without first obtaining
the State Reclamation KEngineer's approval of the
proposed work.

The first public drainage law of Texas was passed
in April, 1895 (ch. 97). 1t provided for the establigh-
ment of drainage districts by the county commis-
sioners’ court, to be under the control of that court,
upon petition from five owners of land to be affected,
The work was to be apportioned to each tract of land,
corporation, county highway, and railroad in propor-
tion to the benefits to be derived by each. A similar
law was enacted in 1897 (ch. 77). An act of April 11,
1899 (ch. 64), authorizes the creation of drainage
districts by the county commissioners’ court, to be
controlled by that court, the cost of drainage to be
paid by an ad valorem tax upon all property in the
county or subdivision thereof. A statute of 1905
(ch. 110) provides that drainage districts may be
established by the county commissioners’ court upon
petition from 50 or a majority of the resident owners
of land that will be affected, to be under the control
of that court or of elected trustees as desired by the
property holders. This act authorizes the formation
of drainage districts situated in two or more counties.
No enterprises were reported as organized under these
laws, though all are still in effect except in so far as
that of 1895 has been superseded by that of 1897.

TaBLE 6.,—LAND AND (CAPITAL INVESTED IN ALL ENTERPRISES,
CrLassipiep BY CHARACTER OF ENTERPRISE: 1920.

LAND. CAFPITAL.
To Dec. 31, 1919, Addi-
CHARACTER OF ENTERPRISE. Per tional
cent ‘ e
Acreage. | "¢ g;?ﬁ; quired
total. || Amount. of to com
total, | ‘Dlete.
Ali operatingenterprises®...| 2,168,128 | 100.0 || $5,700,805 | 100.0 | $700,000
Drainage distriets......ooneenenes 2,006,282 | 06,8 || 4,054,981 | 86,9 100,000
Laws of 1007, ch. 40.. .| 1,560,205 | 72,04 3,266,380 | B7.3{..cc.e:e:
Laws 0f 1911, ch. 118, .| 536,077 | 24.7| 1,685,601 | 20.6| 100,000
U, 8. Reclamation Servic 58,000} 2.6 635,000 { 11.1| 600,000
(01717 & N 13, 846 0.8 110,824 | 1.9 Jeeurernree

1 Nononoperating enterprises in Texas.
3 Includes 1,477 acres in a leves improvement disiriet under laws of 1915 (ch. 148);
7,500 acres under individual ownership; and 4,869 acres in a drainage district under

a law not specified.

Drainage works.—The total works completed by
drainage enterprises to December 31, 1919, comprised
2,728.5 miles of open ditches and 59.8 miles of acces-
sory levees; the additional works under construction
were 95.6 miles of open ditches only. These figures
do not include drains installed by individual farm
owners supplemental to the works of the enterprises,
nor the works of flood-protection or levee districts that
had not undertaken the construction of open ditches
or tile drains. There are no pumping districts for
land drainage in the state.
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TanLe T.—LAND AND CAPITAL INVESTED v OppraTING FNTER- |

prISES, CLARSIPFIED BY KiND or Drainace WoRks: 1920,

LAND.
T
Addi.
KIND OF WORKS, pgrt e | tional
Acrenge, | 9210 1 re
3 of ém quired

total. || Amount, of | toeom-

total, | Dlete.

ANKINGS. . .oveneniannn.n. 2,186,128 ‘ 100.0 || 85,700,805 | 100.0 | $700, 00
Open ditches only......ooeueen... 1,617,933 | 74.71 4,889,205 | 85,81 700,000
Open ditches and lovees.......... 548,105 G

25.3 81,600 ] 149 L....i .

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum reported
for any enterprise in the state and the maximum in
each county are shown in line 15 of County Table II.
The maximum length, width, and depth of outlet
shown in that table for any county may not refer to
the same enterprise.

In County Table II, line 16 shows the mean depth
of branch ditches, which is a very crude indication of
the depth of soil drainage that may be obtained in the
enterprises as determined by the depth of outlet pro-
vided for farm drains. The mean depth was com-
puted by giving each separate depth a weight in pro-
portion to the acreage it serves. As most enterprises
reported depths in whole numbers only, the occasional
decimals were omitted in making these computations.
Depths less than 3 feet and those of 10 feet and more
were omitted; to include these groups, computed as 3
feet and 10 feet, respectively, would show the mean
depth for the state 4.0 instead of 3.8 feet.

TaBLe 8.—LAND IN OPERATING ENTERPRISES, (LASSIPIED BY
Averace Derrr oF Brancm Dircues: 1920,

Per cent

DEPTH OF BRANCH DITCHES. Acreage. | AT
All operating entorprises. ...cvecuremcierenvenacnnnna, 2,166, 128 100.0
Lossthan 3feet......ccoaeiiieiimicercnriirereecerrenene, 64, 250 3.0
3.0to3.9{eat.... cese 585, 080 27.0
4.0to4.9feet.. 808, 948 37.3
50to5.0feet.. 249, 207 1L5
6.0to6.01feet 1,477 0.1
7.0t07.9feet 20, 258 [{]
8.0to 8.9fect e
9.0to 0.9feet.. .- ..
10 fest and more..... 56, 000 2,6
Not reporting branches......eeeeieeniciiniianiansranann. 380, 871 17,6

Maintenance of works.—The drainage district law
of 1911, as amended March 5, 1915 (ch. 33), provides
for the maintenance of each drainage district by
the commissioners of the district, who must submit
annually to the county commissioners’ court a report
of the condition of the district and estimates for the
maintenance work required. Taxes are levied by the
court on all property in the district sufficient to pay
for the maintenance, but not to exceed in any year
one-half of 1 per cent of the assessed valuation, and
when collected are placed in the construction and
maintenance fund of the district. Bonds not re-
quired for construction cost may be sold, with the

[
i
i
0

!
H

consent of the court, for maintenance purposes. The
drainage law of 1907 also provided that it should be

the duty of the drainage commissioners to maintain

the drainage works of the districts established under
that statute.

Tante 9.~Laxp AND Carrrar INvesTeDp 1v OPERATING ENTER-
PRISES, CLASSIFIED BY METHOD 0F MAINTENANCE: 1920,

LaND. CAPITAL,

{ To Dec.31, 1919,

METEOD O : 2. R Addi.
H P MAINTENANCE (i’% } Horal
. Acreage. ot i J?crt r{aquired
H s 0 com-
total, | Amount, of plots,
i total,

All operating enterprisad. . ... 2,166,198 | 100.0 ‘ $5,700,505 | 100.0 | $700,000
By distriet forees....oo..oooo.... 1,852, 08T | 85.5 ‘i, 4,919,205 1 86.3 1 709,000
Byeonuraet, . ..o.ein.... o251 131 | OO0 1 1240, ....
No maintenanes provided L 24, B 1.4 ‘ 74,600 b 1% 2N S,

L Includes 7,500 seres maintained by landowners,

Date of organization.—The progress of develop-
ment in drainage is shown only roughly by the dates
of the organization of the enterprises, which are the
dates when the districts were established by the
county commissioners’ courts, since there may be a8
period of a year or more between the decree of estab-
lishment and the beginning of actual construction,
and since the work of construction may occupy
several years in a large district. It was not practi-
cable, however, for the census to secure dats as to
the time of the beginning or the completion of the
drainage works., Under the date of organization are
tabulated the entire area, works, and capital of each
enterprise, even including any extensions made after
the original plan of reclamation was completed.

TarLe 10.—Laxp v Orenratie EnTerPRIsES, CLASSIFIED BY
Dare ENTERPRISE was ORGANIZED: 1920.

LANT, | AmEA AsszssED,
DATE OF ORGANIZATION, ' Per ! s Por
Acreage. | cent of || Acreage. |cent of
| total, | total.
| i
i H
Alloperating enterprises........... 2,106,128 | 10.0 | 2,186,128 100.0
WO 1M, iy aeas 7, 500 I 0.3 | 7, 500 0.3
10035 to 1909, wren . R84, 451 ' 40.9 | 186, 48 40.9
100 to 1914, . LU 1,000,724 46,6 11 1,000,724 45.6
W15 to 1919, ... Ll 262,423 | 2.1 262 2.1
! i

Tasre 11.—Carrrar INvEsteEp 1N OrrraTiNG ENTERPRISES,
Crassiriep BY Dare ExTerrnise was Oreantzen: 1920,

CAPITAL.
To Dec. 31, 1919,
DATE OF ORGANIZATION, —|ra ‘3,11%% nal
. Per |14 to
Amount. | cent of | SOMBlete.
total.

All operating enterprises. e ccevenanes $5,700, BOS 100.0 | $700,000
1000 to 1904.,. 50, 000 0.9 [1eeeennnnes
1905 1o 1904 1,580, 600 b B POV
1610 to 191 3,362,876 5.0 600,000
1435 to 1914, 07,028 12.4 106,000
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TapLe 12,—Dramns ANp Levees (ComPLeTep AND UNDER Crops.—The principal crops grown wupon the

CoxsrrUCTION) 1N OPERATING ENTERPRIsES, CrLassiFIED | ... 004 Jand in drainage enterprises are cotton

BY DATeE ENTERPRISE Wis OQRGANIZED: 1920, ) orn,

and vegetables. Data were not secured to shoy the
part of each enterprise planted to any crop, so the
enterprises have been classified according to the
Miles, | Feroent |y, |Percont | principal crop, and the total area of improved lang

is shown thus classified, in County Table II. No

DITCHES, LEVEES,

DATE OF ORGANIZATION.

A1l draing and Iovees............... 2,824.1]  100.0 5.8 100.0 | data were secured at the general census of agriculture
10080 1408 onvoscieice s R Y L1 | to separate the crops grown upon land drained arj.
N5 Lo .. . .7 2, f N
1010t0 1914. 61.8 1.0 17 | ficially from those produced wupon land i
1915 fo 119, 102 2.8 £7 ¥y P b drained

naturally.
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1| Numh
2| Farm her of all farm
21 parms reporting ls 3 in th f—_— ,,
4 g“”"»" H GDort}gg land hlwli‘:mte or count; 1ESTATE, | B
arms in £ land naedify drain eon ! Bandera
drainage unﬁﬁ%d.‘“g '1Tﬁi;l§e" AR | Bastrop. | el
LAND veedistriots 110 - 430, 083 0 all. | Dexar. | Blanco
g ﬁf)pmximﬂte] AND FARM A RS 3‘»’"{(2&; ‘;’3 3,325 - 0. | Bosque. | Bowl &
5 1 llnrgd in mnggd area of the stat REA., 278 fro 15,2 4, 5;';.3 3,906 o. | Brazoria
8 proved land in far 2 Or ¢o! 9 4h 1. 2 " 3 .
W and in farms.. unty. ; ! 17 PO 4 2
! Ot%("e?"%g?rﬁ];;u”%gﬂnnﬁ“ """"""""""" a0Tes. 1674 }‘ ! Bl 2?3 é},{; ’43«3 4,970 2,074
oV ACTeS 57,034, 7 . H 5 8 7
10| Form land roportod ed land in forms - ;“fﬁz lsﬁj e R B ol o 13‘;" 780
a a5 rovided with deanase .. ..aeres. K 237" ) A0 i &8 . g 3
2 Dm{;g;gnmed as provided with d e eren. e Y P s | s | e 0 i
Dratnags sné g (ra s Anago. . 1 B e 189, 71X g, 2 #8400 | 4
and clearing E0nrnnnnrs bt 05 420,941 1'4@, 114 'x;é»m sy ,}j} 4%, 221 *,;;4} 600 | 55790
FOV rerena arTe: wan g | 5, 74 02, 1% s 221 | G, T p
------------ cen ﬂ(‘:"i;" 4 i,;:;; &"&3 1 215 3 T4 ! {0, 195 .,?'1‘539 gg,f»;u 201 1'{5 316:&341 ?57, 600
ermevene acres. . :,1;,6.14 H ol g") . 255, 502 , 223 , 181 20§ 2 i
Pt . : 7 | ) 0928 - 131, 7 on , U7
Cres. ax5 22n i 24,154 1T 329, 456 1, 7 , 807 185
) 3,745, 38 | 12 9613 | Len ) 1,00 850 | 206,405 “’f’;,:}gg 75, 150
1| Num By ‘ woal o 9,821 T
2 Fam};efcggﬁl {arms in th Br ‘ f il,ﬂ 121 ':"7""" il;’ é?‘: 3| 148 ,63'3
2 Farms rep(,r&“g fand havh county. . azos. | Drown ; 19,85 12 if,” v 7,301 &6, 837
Farms in dram“g land need’.‘g dralnage. " . | Burleson. | ¢ = , 470 6,735 5 24,010
agennd levéﬁ%lfhiaindgé ....... s 3,023 o | Caltionn. | Came ! 7,280 1’;'!122
istricts.. . , 021 2 308 sron. | Cags 9%
A i o IS A e——
7 All l:[ﬂ‘xgd in [:rllggd area of the eolint EA, . ol ars IE; f’:ﬁ E 1,57 515 ABY . Collin,
pro el 278 26 55
; vovomfg‘g%lﬂlnfl In ‘umlsy a i toq ; 1y ‘1 S0 2,18
fhor unimproved is o e S 3 = 15 "y 5,001
}(1) garm land report il i o 11T aeres.. ﬁg:é’% g}x% 240 437,760 - i w I?&
'arm lan: orted as . .. ‘ .-15 5, .0 o 5 T8 260 I L
B Dmin%égp"f ted a3 provided with drai 4 BT 182,004 T e 300,320 S0 —
Drainage 3%' i ing drainage“‘m‘gﬁ' v enen..BOTR 8,083 | 215, s 134,010 58, 602 g 70 ﬁ‘gg, wn | 50
eaﬂné ............. i 3. . y §4 15!3' ! 4 'L«"i‘) -.~121 3 § 13, m
------- .aCres 4,916 336 | 10065 2 2%’ 14 70, 430 L1920
-------------- aores. Lie s | 1s g o b 561,520
s B3 2,737 o , 112 1 § 276, 597 462, 225
Cheren| 51w " 140 14,51 bied L5 0,836 llq‘gég 89, 45 410, 478
! 26, 507 452 7, 00 2 566 ! iy 55 53 21" 976
) 25,3 1,192 3,092 4 T
é %Ig;ﬁg“ of all farms { c i 14,032 %;gfﬂz ! l}fj‘ 5.‘3(:‘“) & .'glgg 1 190 21,471
H 8 31 5, 0 y R
§| rims raboring T e ot olorado. |Comsnehe, e e S A
orms 1o fraing land lleedjfg irainage. ez | Cooke. | Cory 8 g% 1,7
go and loves distriots . . creeee 2,400 vell. | Dallag. | T i 218
5| A LAXD AND Ot B tuel ¥ + | Delta. | Denton
proxi cARM AREA. 417 5 91 3 RENST
g al . mato land area of the cou AREA. AT 201 &z gn | o am so. | Bl
8 mpro‘,edl"--..,.___ nty... e 1 e 1 X in
Woo IS, e ‘ ¢ 139 24 , 200,
fo | Farm land o ved fiad i fafi, Y R o OV K i
Farm ported verreeneeen % 4,339 %0 | 694 “ ;
12 nﬁ,’;‘{,‘? reported :: gm"ided itk drainnge j : ﬁg' 124 359’ 51".)1 5’&)’3‘5!1) 549, 760 3
13 Drainggg ‘g:llg, 88 eeding drainug;ﬂinnge. R 136,982 o g‘g = (L'ai 'i)mj o011 géﬁ, 167 igz,;)w )
clea;{ ............. AR o5, 1 122: £ 58,97 i .v57” 5,476 5 2 590
B mo B g g g o Som, on 27, 0 L
P:m 13,152 sl s 573 e o0, 507 30,119 5,195
~ Y ’
1| Number of B Dol e w2 | 14,05 4,153
2 | Farm: all farm: - RS 3 .50 4,052
2| vorme reportin s in the cox uth, | Fannin, | 6219 | ‘10 33 4,05 .
§| Tarms roporting T e amage. . annin. | TFa sl D \ 273 2,361
arms in druing land needin (11'3 apel LI . ! . Fayette. Fort B , 180 3 e g4
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* i 'l
g Impl?(r)lv!:gms" . --e?'.Ot the connty. 3 uél 193 134 4,361 6,509 an.
g W'ooqlandlﬂnd e USRTOT Y ; 1 55 44 ' 8 2,040
. Other umujlgr‘gsg‘; e o I e ol | 3 ’ 8 o 150 L 1,017
0| Farm and o far .. 556, 063 536, 320 - i { 3¢ i
11 Fa land report s - oo 233, 508 460,727 9,520 506, ‘ 73
13 | Farm Jand reponed 25 provided with dringe.... ool B Son | 7, 01 g, anu 13
2 Drainogo onl od 88 needing d?aj&ggai“age- Vot I B v | 223, 34 s 4t ke 800 o
g0 and clearing. ... - eeaene BOTES V700 )86, 44 TR 27, 900 361 | 504, 523
Y TR seres... bl | e | 1274 I e i 508,520 | 4 ;1201 48
teereneeneniennaas : 15,165 | 1%’0-37 & 4,00 7,068 70:49; 24, 477 3égv4?(7 1;3' ] 3(.}"?‘30
... .B0TES 1,260 | 883 4,991 205 138,950 1, (i1 155 bhey 52
.. 13,905 1 14,533 : ‘1"529 11'?'5% S 05 pri 1g47l9? 66, 237
1 R 1028 Vi Suml gl L VIR oo
2 Number of al S : 4 2 170 12,428 2,608 .1534 & g ke
3| arms S Hurrls. | T ’ ol IR YEn o neg i
4 Farms TeportEng land havin ounty. ... » | Harrison. | Hi 1,760 . a1 1’57
Forms i araing e BTy Nraiaage, 11 dalgo. | Hopk , 845 . 5;1 o
ainage and lew'“%igﬂ}élage: ARSI 2,880 5 pking. | Hunt. | Jack = 558 10,18
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12 D land reported as provided wit i eeres. 69,149 14’3"3‘!’?; G, §:;‘ 397, T 571,50 &7 0
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Counry Tasre I,—DRAINAGE ON FARMS: 1920—Continued.

T —
Kendall. | Keni. Kerr, Lamar, [L.ampasas Lee. Leon.
Number of all farms i the COUNLY. e vrervnen s eemaneenrareenns 617 412 561 6,831 1,139 2,205 3,301
% Farms reporting land hoving drainage. ... 1 47 436 77 49 21
g | Farms reporting land needing drafnage. 161 221 21% 45? 322
4 | Farms in drainage end levee districts......... 9 21 8
LAND AND FARM AREA,
Approximate land ares of the county..................8c7es..| 382,720 [ 560,000 730, 880 604, 800 473, 600 359, 680 704, 640
3 Alland in farmse. e oo oy acres.| $76.406| 340,54 | 679,708 | 450,701 | 994, 622 809, 73 48, 637
7 Improved land in farms.. .. . .acres..| 87,688 48, 868 36,420 | 854,037 | 104, 067 i s 256, 22(1)
8 Woodland in farms, ... ... enee.t vee....;cres..| 66,038 , 201 1687 80,2431 47,80 5 71‘? 13: 55
a Other unfmproved land in farms........... eeeaen peres..| 272,580 | 275,405 | 643,171 15,881 | 242,753 2,716 8, 866
Turm land reported as provided with drafnage......... Beres. - 780 2,310 2,091 25,069 2,446 503 740
{(1) Farx]% lﬂir;d regorlted asneeding drainage. ... .. -..acres.. 4, 8?3B 1(1): ggg 26, g% ?: Zgg 14, ggg 29, g;}g 34, gﬁ
TAINAge oMY .« vs o mrennieanns ..acres s
ig Dmi.nage and clearing y 4,815 8,850 26,216 7: 220 14,616 28,683 34,210
McCul- | McLen- 5 Mata~
o, o, Madison. gorda. Milam. |Montague.| Morris.
1 | Number of all farms in thecounty..........coaiiiiainnenennas 1,207 5,709 2,226 1,618 5,606 3,005 1,745
2 | Farms reporting land having drainags. .. 2 23 106 10 79 9 29
3 | Farms reporting land needing drainage. . 176 154 206 66 409 101 365 798
4 | Farms in drainage and levee distriets............. PR S [ 26 {ecreanenen- 47 1 [ IS, 1
| LAND AND FARM AREA,
5 { Approximateland ares of thecounty._.......... PN acres,.| 086,720 671,360 3186, 800 727,040 613, 760 504, 560 165,760 1 * 877,760 078,
8 | Alfand tn farms. . rzeneienanearas llBores..| 406579 | 568 600| 241,725 | 406,587 | 480,353 | 449,508 | 112,387 | 406,628 56613?3
7 Improved land in farms._....... ....n0res..| 131,705 1 440,077 103, 952 221,676 | 328,555 201, 317 71, 688 197,497 438,85
B8 Woodland in farms. ... .. cveveunns- ~..-8Cr68. . 20,036 56,333 119,006 48,828 106, 927 145,832 32,724 106,288 82,009
9 Other unimproved land in farms. ..................8cres..| 314,748 71,288 18, 769 136, 083 45, 871 102, 357 7,855 12,843 45,067
10 | Farm land reported as provided with drainage......... acres. . 1,028 2, 556 1,835 # 58,606 2,257 750 603 8,740 2,601
11 | Farm land reported as needing drainage 9,556 8,072 21,166 25,034 21, 668 4,301 9,391 43,165 22,063
12 Drainage oIy . .ovvirierrerionnsnnes . menemsrenna 2,386 282 14,837 512 1,574 709 550 4
13 Drainage and clearing...... seesnmsuvarrarsananrraen 9,556 5,716 20,884 10,197 21,156 2,817 8,882 42,615 21,889
Nueces. | Orange. 1};3};3' Parker, | Polk. | Presidio, R:E{\E&. Reeves. | Refugio,
1 { Number of all farms in the county. .. 1,247 311 1,242 2,045 2,022 102 5,832 206 30
2 | Farms reporting land having drainage. 7 149 21 27 58 53 2 2%
3 | Farms reporting land needing drainage 41 226 70 154 546 10 102 2 85
4 | Farmg in drainage and levee districts.. .. 12 17 |ceecanns PN [P P 1 13 2 2
LAND AND FARM AREA.
5 | Approximate land avrea of the coimty. ..... .a.e. pcres..) 496,000 232,320 613,120 560, 000 778,880 | 2,438, 680 664,960 | 1,779,840 473,600
61 Alllandinfarms..,..cococveennnen .acres..| 323,935 64,872 432, 443 456, 447 161,408 | 1,212,914 385,236 | 1,050, 716 155,083
7 Tmproved land in farms. _.acres..| 162,621 | 26,071 04,044 | 195,542 | 6L 960 6,72 261,006 | 16,385 35,988
8 Woodland in farms. .......... oo.acres..l 13,008 | 20,380 [ 113,186 | 142,412 905,988 |........... 115,468 [........... 4,260
9 Other unimproved land in farms. J.. ..l cuveinns acres..| 148,216 | 18,462 | 224,313 | 118,493 3,460 | 1,206,191 7,774 | 1,034,331 | 115,7%
10 | Farm land reported as provided with drainage.. 3,167 12,365 547 651 2,145 408 1,220 560 8,221
11 | Farm lund reported ns needing drainage. ... .. 1 18,358 | 23,060 7,533 4,507 | 89,498 18,475 5,878 1,82] 2
12 Drainageonly.......... veessramanen 130 , 3 130 70 804 12, 508 855 22 3,420
13 Drainage and clearing......ccooeees Veaetennanerearen acres.. 18,228 14,621 7,403 4,527 31,604 967 5,023 1,800 17,705
Robert- - San Tom
so1. Rusk. Patricto. Smith. | Tarrant, | Titus, Green. Tyler, | Upshur
1 | Number of all farms in the cotnty.....ovovicivisirinimniannss 4,903 6,059 757 6,317 33 9, '
2 | Farms reporting land having dralnage. .. Y75 '159 10 '101 4 13 % 33 682 L 1% & 6%
3 | Farmas reporting land needing drainage..... ves 211 898 236 387 22 264 81 675 516
4 | Farms in drainage and leves distriets. ................ T 3 2 12 1 7 [ 3 PO 1 42
LAND AND FARM AREA,
5 | Approximate Iand area of the cOUTLY. ... o..ono..o,ou.B0reS.| 556,080 | 629,120 | 432,040 | 588,800 | 577,920 254,720 | 030,560 | 681,120 384,000
8 | ANIAnG 10 TaTIS < et e eereons | 202,192 | 486,863 | 204,205 450,057 | 305,322 | 105,771 | 750,063 | 125088 | 266,381
7 Improved land in farms. . 236,513 283,148 06, 007 204,948 258,224 116,478 95, 53 35,123 158,808
8 Woodland in farms,.......... 132,406 | 183,704 | 31,084 | 13,727 | 71,487 68,476 44, 054 88, 111 96, 300
9 Other unjmproved land in farms 2,118 | 20,111 77,204 | 29,382 | 70,611 10,817 611,079 764 10,274
10 | Farm lang reported gs provided with drainage 5,043 3,758 2,802 8, 560 521 1 (] 1,204
11 | Farm land reported as nesding drainage. 15,901 | 83400 | alase | 1187 S| il 31| 4 Wl
12 Drainage only...... L 234 495 440 504 121 6 ; 261 |
13 Drainage and clearin, 14,757 32,995 31,116 10,593 167 6,134 157,741 48,842 21,634
1 .| Vi Washing. William- All other
ValVerde,| Victoria. | Ward. | "ot £ Webb., |Wharton, son Young. | aountiest
1 | Number of ail farms in the county..... freireiereiiannes ceenan 285 2,10,
2 | Farms reporting Jand having drainage. ... . 92 10 zgg 4 %gg 25g 2, 96'37 4, 528 1,480 184,33;
3 | Farms reporting land nesding drainage. 6 281 18 371 11 44 58 4309 14,031
4 | Farms in drajnageand lovee districts......... DN (S 179 Ml e 1 1 2 "5
LAND AND FARM ARFEA,
5| 4pproximato land area of tho county 59,000 | 620,260 | 401,020 | 2,000,100 | 711,680 | 722,860 [ 600,000 | 111,130,800
7 Tmproved land in farma. . ..0 000 51,084 | 349,476 | 348,026 | 971,850 | 438,068 | 610,036 | 484 282 76,726,801
8 Woodland in fBTMS. ...,yenseconns .. . .ncres.. 15 %ﬁ’ 3‘{3 12, gg(l) lgg ggg 1%14’ gg 245,952 | 303,663 | 147,107 14 ggg,m
8 Other unimproved land in farms.. 0.2 7 e lncres..| 1,60L018 | 286,282 | 325425 | 73874 | 835003 | 15050 s | o0, b0k | s
10 | Farm land reported as provided with drainage.........acres.. 1,155 20,114 6,612 6.
13| Ferena s o st g g me A mm ) &) B MR W wff) a
sevarmsmssrereaaturan % . .. A 582 3,494 47 17086 111 ’365 48
13 Drainage and clearing......... 0. reeetecnen oo -BCTES.. 35| 22,78 2,002] 17031| 1,210 40| 4,174| 63,78 3,246,566

1Drainage on tarmg reported in Anderson, Angelina, Archer, Atascos i
Culberson, Da Wité, Falls, Fa i b Grimen ghustiin, Driscos,
Tasper,Jim Wells, Kimble, Kleberg, Lavaca, Live On]s:é Llano, Marion

Haskell, Hays, Hemphi
Runnels, Sabine, San Augustine, Sau Saba, Stephens,

Hen
tonewall, Swisher, Taylor, Terrell, Travis, Trinity, Uvalde,

son,Maverlek:, Medina, Mills Mitchell, Montgomer: ,'Nola.n

ranklin, Freestone, Gillespie, Goliad, Greg%kgrimes Guadalupa,]';Iardi.x]l3 e naty CaldwelIﬁCump e?s"é‘,’,’,n ]Bililﬁ, Hoo
, Panola, Pecos
Voan Zandi, Walker, Wilson, and Wood

Collingsworth, Comaly

, Houston, Jack,
Rains, Rockwall,

Counties,
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—

|

LAND AREA, {
1
J

Titw Brate.

i

Approximate land aren of the state or eounty,.....acres. .| 167, 434, 720

Alllaud in operating drainage enterprises.
Improved land.,..............

. Yer cont of all improved land

Timber and cut-over land

Ameeseas HCTES,
b1 T Caa
.o 0TE8.

Other unimproved land. . ..
Swampy, seeped, or allkeali, in enterprises. ... ...... acres, .
Buflering a loss of crops from delective drainage. .aeres. .

Asgsessed ncreage

2,166,128
1,107,153
1 1

i)
111,092
947,053

201,651
1987705
2,166,124 |

Fort | Galves-

end. ton. Harris.

oy

£l l‘u;a:«u‘{ 1
|

o 32

500, T20 | 506, RO | 252, 800 (1,058, 560
56,000 | 86,015 | 93,811 238,265
126,599

126 50 | 27, 606 142,148
. 6 3.4 $2.8 79%‘}5
.................... .. , 770

00 9,22 | 68,012 16,348

5,600 | 4,480 | 18,762 | 47,695
RGO | 3,845 1,0 92301
S6,000 | 36,815 ] 03911 | 23K, 240

DRAINAGE WORKS.
Opeél ditches:

ompleted. .oyt i i, ...miles. .
Additional under construetion.. . ......
Maximum completed in any enterprise, B
Maximum width at bottom of ditehs. ..., L. feet,
Maximum of average depths of ontlet ditchesz. .fest. .
Mean depth of branch ditches?,.....,...........feet..

Accessory Jevees angd dikaes:
SOmPIeted. o v vvrerreerneniererananenes POPRRRIN 113 7.% J
Additional under construction,...............mileg. .

Area drained by open ditches onlya...............¢cres..
Length of these ditches..... .. . ...miles..

Area having open ditches and levees?

Length of these ditches..... .
Average length peracre. .,

Length of the accessory levees

E

B0

[t T
A
O Cr e B

&

8

E-PE-21

¥
»

o
D in

=1
s 1o 507

55 oow

470 franar i snnanan neranras
T, 0 40.0 410
12 60 12
10,0 5.0 4.0 6.0
3.5 3.5 4.0

56,000 | 86,915 | 98,911 238, %66
177 8.0 0
110 25.8 4.5 9.0

nemsencarlintensana

DEVELOPMENT OF LAND,

Improved land in operating enterprises, 1920.......acres. .
Improved land prior to drainage............ ... OCTEE, .
Increasesince drainage. ...... neres. ,
Fer cont of INCPeASA. .« .o vvvveernnernennonneneons

Timber and cut-overland, 1820. .. ........... PR a0res. .
Timber and cut-over land prior to drainaga. acres. .
Decrease since drainage.........eoe... ACTaE. .

Per cont Of ABCIEaS8. v vrneeircvrernnrennnn.

Other unimproved Jand, 1920. . ... PR -1 1" I

Other unimpraved land prior to dr;finuge .

ev.-BOTAY,

Decrease since drainage. ........ veen e BOTES, .

I’er cent of decrease...... serseeseienas srerrremann
Swampy or sub{ect fo overflow, 1920...... nonanesnJBCTRS..
Swampy or subject to overflow prior to drajnage ,..acres. .
Dacreasesince drainage........c....au.. [ .

Per cent of decrease............

1,107,153
566,275
540, K78

65.5

111,022
116, 42

947,053
1,483,211
53

7

4,790
4.0

6, 158
6.1

1 25,500 G | 12¢
Z000 1 2686 | 18,782 | 2
i laoosaeel|  TU7TL 118,32
S ) R 7.9 446. 6

LT fevevnnns 25.5 5.6

290
28,000
S0

18

27,086 | 125,80 | 142,148
23,82

78,770
70,770

47,835
152,321
104, 456

£8.6

CAPITAL INVESTED AWD COST PER ACRE,

Total capital invested in and required for completion of
operat: n? enterprises.....cvvevenneanesoaan .-.-.dollarg. .
Capital Invested in these enterprises to Dec. 31,

D P 1) [ ). D
Additional capital required to complete thase enter-
T1908. vunevrnrnnninnennes Ceenesarassunsana dollars. .
Average cost per acre when completed. . .dollars. .,

Enterprises constructing open ditches only......dollars. .
Average cost per acre when completed .,.....dollars..
Enterprisesconstructing opsn ditchesand levess. .dollars. .
Average cost per acre when completed .......dollars, .

6,400, 805
5, T00, 805
700, 000

5,589,205
.45
s11, 0

.95

22,45

48

1,235,000 | 180,000 | 165,000 | 615,000

635, 000 £15,000

B0, 006 sessmsenn
22,05

1,285,600 180, (00 | 165,000 | 615,000

3 4,88 2,68

CROPS.

Improved land in enterprises reporti.nf;—
Corn ag principal erop on drained Iand......... ACTeS. .
Cotton as principal erop on drained land...... .scres. .
Vegetables as princlpal crop on drained land .. .acres..
Au%um ag principal crop on drafnedland. ... ... acres. .
Other crops ag principal ones on drained land. .acres. .

490,263
350, 516
145,703

25, 500

92,171 |

32,874
109,774

2 When works under constrietion heve been completed

8 The reported figures have been reduced by the same 8:(31”(5231;8 as the improved land, 1920,

1 Offics estimate; tha reported figares exceeded the improved acreage in all farms in the county ag determined by the census of agrienlture,




-
672 DRAINAGE—TEXAS.
Counrty TanrLe XI,—OPERATING DRAINAGE ENTERPRISES: 1920—Continued.
=
Jefler- ty,| Mate | xygses. | Orangs, [Vietori Wh
Hidalgo. | Jackson.| "o | TAberty.| oprdp, - ge. |Vietoria.| Ward, touuh
e
LAND AREA.
1 | Approximate land area of the COUNtY.......covvarn.n.- acres. . 1,042,500 | 671,520 | 588,800 | 742,400 | 727,040 | 496,000 | 232,320 | 569,600 | 529,980 | 711, ggy
2 | Allland in operating drainage enterprises............. 357,871 | 187,873 | 46,275 | 91,112 | 223,804 | 23,763 | 22,000 | 133,000 | 47,440 | 14
3 e 198,723 9,200 0,824 | 57,803 167,218 | 9,50 5000 | 102,750 117,664 14’,'13%
4 Per cent of allimproved land in farms. . 08.9 5, 8 22, 8é8 s . o0 .0 92,7 5.7
5 Timher and cut-overland..coceeoeeeieann. weeveienea) 14,02 2,314 120 e e J O
6 Other unimproved land.......... cenennn reeanas 250,148 | 27,587 | 23,137 ) 33,120 355, 3 25 ) 2,776 |94
7 | Swampy, seeped, or slkali, in enterprises.....,........ BEIES. fuenumnnnelameeenensn 6, 451 4,628 4,632 27,005 |......... 5,500 1,664
8 | Suff 1088 dq ; i e . , 802 2,082 876 | 22,408 |........ . 1,850 !
D | Ascesbot ncroae.roro o o CoUYS QIMATES, - o RO 197,873 | 40,275 | 01,115 | 228,394 | 35,76 22]000 A
10 Excess over all land in operating enterprises.. ... ..8er85. . .eeecovalocerreneraderaiciareaiianaelanniancieaaacnr]eenrnaanenrenianaenenennan]iannnnniii,
DRAINAGE WORKS,
Open dltches:
1 Completed.
12 Additional under construction. . .....
13 Maximum completed in any enterpris
14 Maximum width at bottom of ditch 4,
15 Maximum of average depths of outlet
16 Mean depth of hranch ditches 2...
Accessory levess and dikes:
17 Completed. ..... PR
18 Additional under construction.
19 | Area drained by open ditches only 9 114,873 | 46,275 | 01,112 | 120,082
20 Tongth of thoss ditohes.... ... ) 4bo.5 ] 150 1251 169.2
21 Averags length per sera_.... 21.2 L7 7.2 7.4
22 | Area having open ditches and lavees 3.......veeuennn.- acres. . 357,871 1 23,000 |.ovviinifornnnnnes 102, 412
23 Length of these ditches........... . ‘miles. . 5.0 7.0 1.2
24 Average length peracre.. ....feat.. X 7
25 Length of the ACCESSOIY 18VeS. . aceenvus -eneen 0. H0I1ES.
DEVELOPMENT OF LAND.,
26 | Improved land in operating enterprises, 1020........... acres. .
a Imgmved 1811d DHOE £0 ATAINAES. - oon e vesm s e eenon acres. .
28 TIncrease since drainage. ...
29 Por cent of increase.... ...
30 Pelxé cent increase is of all improved land in farms,
31 | mimber and cut-over 1and, 1920. ... cv.euemeinrerennnnn acres..
32 | Timper and cut-over land prior {o drainage. ..acres. .
33 Decrease since drainggé............. rereiaannanen acTes.
34 Per cent of GOCTEAZS v euremennnnns emeanenean e
35 | Other unimproved Iand, 1920......e.envveairaarnenannn acres. . 250,148 | 27,687 | 23,137 | 33,120 | 55,426 | 14,258 | 4,400 | 80,250 { 29,776 | 2,49
38 | Other unimproved land prior to drainage _Beres. . 204,036 | 00,984 | 32,392 [ 79,854 | 140,908 | 17,822 8,800 ( 79,500 | 40,108 ! 8,318
37 Decrease since o JBCTeS. . 35,788 | 72,867 9,255 | 46,225 , 482 3,56 4,400 | 49,250 | 10,332 | 6,822
38 Per cont of decroase -.....-......... CLIIIILTT fa1] T 6| 83| 0.7{ 20.0| bo.o| Gre| %8| h00
3?) Swampy or subject to overflow, 1920, ... .ueoviiaenion 10 4 700 SRV SO, 6,451 4,028 4,532 1 27,065 [.......u. 5,500 | 13,300 {......... 1,664
41 Swampy or subject to overflow prior to drainage... .. acres.. 35,787 | 110,980 | 23,137 | 82,001 | 131,858 3,564 | 15,400 | 57,200 | 85,220 | 12,478
§2 Decreage since drainage. ... o.oveeveirniiniannn <. 80r8s. 35,787 | 104,538 | 18,500 | 77,460 | 104,793 38,5064 ,000 | 48,900 | 35,220 | 10,814
Per cent of decrease.. ... ... LI 1000 942) 0.0 46| 70.5| 100.0| ©64.3| 78.7| 100, 86.7
CAPITAL INVESTED AND COST PER ACRE,
43 | Total capitalinvested in and required for completion of oper-
ating ente e reananen + e-...00llaTs. . 176,000 | 453,452 | 02,000 | 157,500 | 675,524 | 168,428 | 24,600 | 215,880 | 83,000 | 50,000
44 Capital to Dec. 31,
. 9. .. . 675,824 | 158,420 | 24,600 | 215,880 | 83,000 | 50,000
46
47 | Enterprises constructing open ditches only,... 382, 824
48 Average cost per acre when completed ...... 3.16
49 | Enterprises constructing open ditches and levess..... 203, 000
50 Average cost per acre when completed. . ......... 9,86
CROPS.
Improved land in enterprises reportin[f—
51 Corn as principal ¢rop on drained land.............8C788.. ... oenideeenonean, ,084 ...l 88,610 | 109,709 |.........leoiceool| 102,760 [eeneunnnn
52 Cotton as prineipal erop on drained land. . . 45800 {0 808 oo To ol T T el
53 VeFota'bl@ as principal crop on drained land . . A
54 Alfalfa as principal crop on drained land. ... i
55 Other crops as principal ones on drained lang. 11,619

6,600

1 Office estimate; the reported figures exceeded the improved acroa,

2 When works under construction have been completed.

ge in all farms in the county as determined by the census of agriculture,
? Thereported figures have been reduced by the same acreage as the improved land, 1920,
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